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for Fuel Saving by Recovery of Waste Heat 


The straight cast-iron gills (lined with cold-drawn steel tubes for high 
pressures) form straight, uniform gas passages which avoid the collection of 
dirt on the heating surfaces. 


Note the straight gas passages 


The high rate of heat recovery is maintained and there are no variations of 
draught loss to disturb the operation of the boiler furnace. 





For all working pressures and all classes of fuel 


SENIOR ECONOMISERS, LTD., 
I! SOUTHAMPTON ROW, LONDON, W.C.I. 
Telephone : Holborn 7543-4 & 1158 Telegrams : Senioreco, Westcent, London 
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ati SFOR ALL PURPOSESS 
$ Centrifugal and Diaphragm $ 

* 13” to 4” dia. e 

GUEDICAL @ PETROL, ELECTRIC OR HANDPOWER @ 
PLANT } 4 NEW AND RECONDITIONED. 7 
\ e SALE OR HIRE. 7 

’ j $ 9 vue RING GREENWICH 3189 4 

CUSTOMERS $ 
DESIGNS SGREENWICH PUMPS 
ca 

8 & PLANT CO., LTD.e 

SPECIFICATION _4 @ pENHAM ST., GREENWICH S.E.10 4 
SSSOOSOCSOCEs: 66 








DELIVERED TO ANY PART OF THE WORLD 


Commercial and Pure Acids 





SPL CMAN SNELL 


OWN . £.46. VEL: HOLBORN OB72 (4 LINES) GRAMS: HYDROCHLORIC, HOLE: LONDON. 
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| RANGE: 7 to 135 pH 
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THIS NEW ELECTRODE 
EXTENDS THE RANGE OF 
MUIRHEAD pH METERS 
















ca electrode Type D-340-B/3 enables Muirhead 
pH meters to be used for measurements in the 
alkaline range above pH 10, the limit previously 
set by our standard electrode. It is made 
from a lithium glass almost entirely free 

from sodium, and is intended for measure- 
ments between pH7 and pH 13-5. 

A sodium ion correction curve ror 

use above pH 12 is supplied 
with each electrode; 
the correction factor does 


not exceed 0°3 pH. 
FEATURES 


SIMPLE TO USE 


ACCURACY OF MEASUREMENT: +0°1 pH 


\\ is 
| FITS STANDARD MUIRHEAD ELECTRODE 3) 


ASSEMBLIES 





MUIRHEAD & Co., LTp. sta 


PRECISION ELECTRICAL INSTRUMENT MAKERS MUIRHEAD 


BECKENHAM - KENT - ENGLAND _ tterncacinsraumenrs 


Phone: BEC 0041 Telegrams & Cables: MUIRHEADS ELMERS-END 
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Safety First 


FIRE! 


WHERE’S YOUR 


NU-SWIFT? 


The World's Fastest Fire Extinguishers 
— for every Fire Risk 
Pressure-operated by sealed CO, Charges 


NU-SWIFT LTD. * ELLAND + YORKS 
Ls Every Ship of the Royal Navy 




















SAFETY FIRST 


5, Grosvenor Gardens, Westminster, London, S 





THE “OLDBURY” PATENT 
CARBOY DISCHARGER 
will empty and elevate up to 50 feet 
the contents of any carboy, bottle or 
vessel, and complies with all the con- 
ditions of the Factory Act of 1937. 


KESTNER’S 





Ww. | 

















First Aid Outfits, etc., complying 
with Factory Regulations. 


Fac tory Thermometers, etc. 




















FIRST AID SUPPLY CO. 1925 
88, NEWINGTON BUTTS, LONDON, S.E.II 
Telephone : RELiance 1823 








No Industrial Safety Officer or 
Buyer can afford to be without 
these three invaluable ‘“* EVER- 
TRUSTY” booklets — the 
Glove booklet, the Protective 
Clothing booklet and _ the 
Goggle and Respirator booklet. 
Return the coupon below today 
for your free copies. 


WALLA CH ®222. 


‘=: ee COUPON = et 
pinned to your letter-heading and posted to Wallach 
Bros. Ltd., 49 Tabernacle St., London, E.C.2 will | 
bring you these booklets, No. 2. Please tick booklets l 
required. i I , 
Glove Goggle rotec’ 

Booklet L] Booklet oa 





JOHN KILNER & SONS (17) LTD 


ESTABLISHED 1867 


Calder Vale Glass Works, Wakefield, Yorks. 


PHONE: WAKEFIELD 2042 


GRAMS: GLASS, WAKEFIELD 





Ss ECIALISTS IN 


Carboys - Demijohns 


inchesters 


POTTER’ Rioeeases 


Machinery Guards 





@ DESIGNED 
FOR SAFETY 


@BUILT 
FOR SERVICE 


Potter’s guards 
are installed in 
works through- 
out the country 
and are distin- 
guishablebytheir 
sound construc- 
tion, good fitting 
and many exclu- 
sive features. 





Par zr, _ounes; E.C 
a jy tw 2177 (3 lines) 











































1951 17 March 1951 THE CHEMICAL AGE iii 
> es | 
ome INDEX TO ADVERTISERS IN THIS ISSUE 
T Page Page 
Altrincham Jute, Ltd. 437 Jackson, E., & Co xviii 
Jobling, James, A., & Co., Ltd. vi 
Blackwell's Metallurgical Works, Ltd. xviii bs ’ 
Boots Pure Drug Co., Ltd. xiii Kestner Evaporator & Engineering Co., Ltd. 2 
Braby, Fredk., & Co., Ltd. ss iii > ii & viii 
Browns Foundry Co., Ltd. Cover ii Kilner, John & Sons (1927), Ltd. ” 
sala. 1 ‘ 
Callow Rock Lime Co., Ltd. (The) Cover iii pradeey ena nd os Ltd. xvii 
Chance Bros, Ltd. xii j 
Chemical Engineering & Wilton’s Patent - Marchon Products, Ltd. ix 
Furnace Co., Ltd. (The) . Mv Mirvale Chemical Co., Ltd. 437 
Classified Advertisements 438, xv, xvi & xvii Muirhead & Co ‘ i 
Dunlop Rubber Co., Ltd. v National Enamels, Ltd Cover iii 
Nordac, Ltd. xiv 
Electroflo Meters Co., Ltd. x Nu-Swift, Led. ii 
Electrothermal Engineering ,Ltd. vi Permutit Co., Ltd. (The) 433 
Farnell Carbons, Led. xvii Potter, FW. & Soar, Led. ii 
First Aid Supply Co., 1925 ” Powell Duffryn Carbon Products, Ltd. xi 
Prodorite, Ltd. Cover iii 
George, W. & J., & Becker, Ltd. 435 Pul i ; i 
Greenwich Pump & Plant Co., Led. (The) ws ii amaey Cagisnoring Go., Lae. = 
avks Guest Industrials, Ltd. Reads, Ltd. vii 
EFIELO | Holland, B. A. Engineering Co., Ltd. (The) 437 a oe ue aac —— 
Spencer, Chapman & Messel, Ltd. Cover ii 
Holmes, W. C., & Co., Led. xviij Staveley Iron & Chemical Co., Ltd. (The) iv 
Wallach Bros., Ltd. ii 
Imperial Smelting Corporation (Sales) Ltd. me magma z 
} Cover iv Yorkshire Tar Distillers, Ltd. ] viii 











y 


Fabricated 
Platework 

















;NED 

FETY 

ic? 

—_ FOR THE 

led i : . 

aaa Containers for the IN ALUMINIUM, COPPER, 
peer Chemical Industry, in MILD STEEL, STAINLESS 
stin- 

by their course of manufacture. STEEL ETC. 

nstruc- 

fitting || One of the wide range of -FREDERICK BRABY & COMPANY, LTD. 
 exclu- LONDON : FITZROY WORKS, 352-364, EUSTON ROAD, N.W.| 


ae | \/ : EUSton 3456 oo et 
A LONDON: IDA & weronea WORKS, DEPTFORD, S. E. 8. Tel. : 


| TiDeway 1234. GLASGOW, N. : ECLIPSE WORKS, PETERSHILL ROAD. 


[e640 b et tS Tel. : SPRingburn SISI. “LIVERPOOL 10: HAVELOCK WORKS, 
AINTREE, Tel. : AlNtree 1721. BRISTOL 3 : ASHTON GATE WORKS. 
’ Tel. : 64041. 
rp.) Also at BELFAST & PLYMOUTH 
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DEXTRINE AND BRITISH GUM PROCESSING 


FIRST STAGE ACIDIFICATION 
Before conversion, starch’must be 
acidified completely, and _ this 
machine is designed expressly for 
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thatjpurpose. an 
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We manufacture complete plant for - 

producing Dextrines and British Gums, am 

including : 

PRE-DRIERS and ROASTERS 
COOLERS BLENDERS 
FURNACES and FANS 
ELEVATORS & CONVEYORS 

4 DI 


MOTHERWELL SCOTLAND 
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Rubber lined cast iron pipes 24” bore victaulic ends. 


or 


* 


DUNLOP undertakes the lining of chemica: process 
and storage plant. 


DUNLOP is happy to deal with any problem, however 
large or small. 


DUNLOP has sixty years’ experience of rubber 
technology. 


DUNLOP technicians have developed special anti- 
corrosion compounds. 
' 


DUNLOP can arrange to line on site where necessary. — 


& 
| DUNLOP technical experts will be delighted to discuss * 
| your problems. 


Testing rubber lined weir box for complete insulation by 
H.F. spark method. 


TALK TO DUNLOP ABOUT IT 


DUNLOP RUBBER CO. LTD. (G.R.G. DIVISION), CAMBRIDGE ST., MANCHESTER 1 
50G/GM4a 
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HEATING TAPES 


Patents App. for 





A further 
addition to the range of ELECTROTHERMAL 
LABORATORY HEATING EQUIPMENT 


For conveniently heating fractionating col- 
umns, pipes, valves, nozzles, etc. Various 
widths, lengths, wattages and designs 
obtainable from all laboratory suppliers. 


Electrothermal Engineering Ltd. 


270 NEVILLE ROAD LONDON E.7 








HIGHER 
ALKYL 
CHLORIDES 


Now available for the 

first time in this 

Country in commercial 
quantities 





APRIL 30—MAY 11 
EARLS COURT 
& OLYMPIA 


LAURYL CHLORIDE 
STEARYL CHLORIDE CETYL CHLORIDE 
MIXED ALKYL CHLORIDES 





Various Grades and Specifications including 
fine and broad cuts. Home and Export 
inquiries invited. 


Details on request to the manufacturers 


LEDA CHEMICALS LTD. 


WHARFRD., PONDERS END, MIDDLESEX 
Tel: HOWard 2231 (3 lines) Grams: Ledakem, London 
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PYREX brand 


improved 
Soxhlet Extractor 
with interchangeable 


h. 





Mh 


ground glass 


joint... 












One of the many improve- 
ments embodied in PYRE X 
Brand Scientific Apparatus is 

the system of Standard Taper 
Interchangeable Ground Glass Joints. 


This is particularly exemplified in 
the Soxhlet Extractor shown here. Perfect 
fitting of the joints ensures freedom from 
leaks. Extra heavy cylindrical outer walls permit 
the clamp to grip over the entire jaw area. The 
ends are fire-polished to eliminate chipping. 


De chnsdedntamshnididsncnesescscedl 
De ccshcasadbtesncanencedl 
Re ameaasecoocoteco 
Dc cecethaboumuaaaseael 


The adaptor also shown here, is used to couple up 
a condenser at the top, and a flask or other necessary 
apparatus at the base, 


These are some of the refinements which make PYREX 
Brand Scientific Glassware distinctly reliable. 


PYREX 


Made by 


Scientific Glassware 





JAMES A. JOBLING & CO. LTD., Wear Glass Works, 
SUNDERLAND. 


Tes 





_-— | = 4s &) © 3) cee 


-_- aS & cee 





17 March 1951 THE CHEMICAL AGE 


PACKAGING PROBLEMS 

The problems connected with efficient pack- 
aging are well known to us, associated as they 
are with transport risks, pilferage, leakage 
and other hazards. We have solved very 
many problems during the past 80 years 
and offer you the benefit of our wide and 
lengthy experience. Our facilities for 
high-class printing are at your disposal. 


READS LIMITED 

Orrell House, Orrell Lane, Walton, Liverpool, 9. ‘Phone: Aintree 3600 

227 Grand Buildings, Trafalgar Square, London, W.C.2 

Also at Glasgow, Belfast and Cork ; R.1141-C 
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YORKSHIRE TAR DISTILLERS LD’ 
CLECKHEATON , YORKS. 


TEL. CLECKHEATON CI) TELEGRAMS TO- 
790 (5 LINES ) YOTAR CLECKHEATON 








CONTINUOUS AIR and GAS DRYING 
BY USE OF 


SILICA 
GEL 


Drying plants supplied for 
air and gases under atmos- 
pheric air pressure condi- 
tions from | to 3,500 C.F.M. 
and larger if required. Con- 
tinuous operation achieved - ; 
by—dual absorber unit with ~ pestuck 
fully automatic regeneration , 
and change-over valve. 
Dryness down to dew-point 
of minus 50 C. 


Kestner’s CHEMICAL ENGINEERS 


5, GROSVENOR GARDENS, LONDON, S.W.1. 





The illustration shows a batch of air dryers supplied | 


for the maintenance of low humidity in ships. 
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EMPICOL cuc Paste 


Composition Properties 

Sodium Cetyl/Oley! egies coe 33/35% and Uses For the first time a primary 
. Free Fatty Matter ... v1 25% alky! sulphate—derived from natural fats—is 
Inorganic Salts eve ove qe 10% available at a price and concentration which 
Water oe eee see eve 55% enables it to compete directly with soap, and 
Appearance with petroleum and coal tar based synthetics. 
It has also the advantage of resistance to 

ee trigga coloured paste. hard water and to chemical reagents. 
ss Designed to do both the fine work and the 
Wooden Casks. heavy work throughout the textile, leather 
Plastic-lined Steel Drums. and fur industries. Particularly useful for 
Alkalinity raw wool scouring, after-soaping of dyed 
yarn and piece goods, degreasing leather, 
pH°of 2%! W/W, Solution 8--9. scouring and finishing of furs, lamb skins, etc. 

HEAD OFFICE 





WHITEHAVEN 





SOUTHERN SALES OFFICE : 


36, Southampton Street, Strand, London, W.C.2. 
"Grams : Marchonpro, 


Tel.: TEMple Bar 3134 
Rand, London, 





| Telephone Whitehaven 650/652 and 797 4 lines) 


7, Bedford Street, Belfast. 


MARCHON PRODUCTS LIMITED 


CUMBERLAND 


Telegrams : 


LANCASHIRE 


Marchonpro, Whitehaven. 


SALES OFFICE: 


1, Booth Street, Manchester 2. 


Tel.: BLAckfriars 7778 
Grams : Marchonpro, Manchester. 


clin 


NORTHERN IRELAND SALES OFFICE : 


Tel : Belfast 26798 





n.d Ae 








x THE CHEMICAL AGE 





Series 100 Series 200 
Flowrator Flowrator 


por measurement 
and gases — specify 
Series 100 (Enclosed type) 
Series 200 (Armoured type) 


SOLWAY 


FLOWRATORS 





Connects direct into pipeline; scale is . 


linear; response rate is high; metering 
element is visible. Details of Indicating, 
Recording, Integrating and Transmitting 
Flowrators available on request to:— 












in association 
with 


ELECTROFLO meters co.L7TD 


ABBEY ROAD, PARK ROYAL, LONDON, N.W.10 





AB BOFORS, NOBELKRUT 


can now offer for prompt shipment :—- 


PROCAINE 
HYDROCHLORIDE 
B.P. 


In addition, their wide range of other 
Chemical and Pharmaceutical products 
include :— 

Para Dichlorobenzene * Ortho-Toluene 
sulphonamide Para-Toluene sulpho- 
chloride * Para Amino benzoic Acid B.P. 
2.4 Dinitro toluene - Ortho Toluidine 
Chioramine T * Para Nitro benzoic Acid. 
Saccharin + Benzocaine B.P - Formalde- 
hyde, etc., etc. 


AB BOFORS, NOBELKRUT 
BOFORS— SWEDEN 


Write for samples and prices to the Sole 
Selling Agents: 


GUEST INDUSTRIALS LTD. 


Raw Materials Division 


81, Gracechurch Street, London, E.C.3 

Telephone: MANsion House 5631 (16 lines) 

Telegrams: Guestind, London. Sub-Agents 

in Scotland: H. M. Roemmele & Co. Ltd., 

65 West Regent Street, Glasgow, C.2. Sub- 

Agents in Australia: John Beith & Co. Pty 
Ltd., Melbourne and Sydney. 


Gel 


@avice 








A Harris and Dixon Company 
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Heat Exchangers 


A NEW DEVELOPMENT IN CARBON HEAT EXCHANGERS 
FOR HIGHLY CORROSIVE CONDITIONS 
The Powell Duffryn Cubic Heat Exchanger is a highly 


compact and robust design based on a “ Delanium ” carbon 
block with two series of holes at right angles to each other. 
This new design eliminates floating headers or sliding 
glands and overcomes the problems of brittleness associated 
with previous forms of Carbon Tube Heat Exchangers. 


POWELL DUFFRYN CARBON PRODUCTS LTD. 


CHEMICAL CARBONS DIVISION, 
SPRINGFIELD ROAD, | 
HAYES, MIDDLESEX. 


EXPLODED VIEW 
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SHELL use HAYS’... 


Laboratory Glassware 










Through the courtesy 
of ‘Shell’ Refining & 
Marketing Co. Ltd., we 
are able to reproduce 
this photograph taken at 
their research laboratories 
at Thornton. ‘Hysil’ Labor- 
atory Glassware playsan im- 
portant part in the extensive 
scientifi¢ investigations car- 
ried out by this famous firm. 
*Hysil’ is supplied in various standard sizes. By specifying the ‘ popular’ sizes 
when ordering from your furnisher you save both time and money because . . . 


They cost less; 


A 
/ r re You get special discounts for Standard Case lots; 


pacous Your own ordering and stocking is simplified; 
Deliveries are quicker. 


The new ‘Hysil’ price list and full particulars of standard cases will be sent on request. 


CHANCE BROTHERS LIMITED, Glass Works, Smethwick 40, Birmingham. Telephone: West 
Bromwich 1051. London Office: 28 St. James’s Square, London, S.W.1. Telephone: WHitehall 1603. 
Branch Works: Glasgow, St. Helens and Malvern. 
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The World the Romans knew 2000 years ago 
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a larger world 


| but Serv 


Today, in the most widely diverse countries, 


Boots have gained a uniformly high reputation 


ots; | for Fine Chemicals. Trade enquiries to 
d; 
BOOTS PURE DRUG COMPANY LIMITED 


jest. 
West 


bebo Wholesale and Export Dept. Nottingham England 
London Sales Office : 71 Fleet Street London EC4 
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[Dulsometer. 
RESEARCH WORKERS sue your en CetyR WACUUM or 


vacuum pumps for high vacuum work. 


Use this unit for the odd jobs. PRE SURE PUM | 


Characteristics : 1. Portable. 
2. Stands on the bench. 3. 
Y% H.P. motor with trailing 
lead. 4. Easy to clean and 
service. 5. Swept 
volume: 1 cu.ft/min 
6. Vacuum ‘01 M/M 
7. Pressure’ 10Ib/ 
, wie per square inch. 

















[Oulsometer Engineering CL. 


fine Elms lronworks, Reading. 

















“NORDAC” 


SOFT RUBBER LINING OF OLD 
OR NEW TANKS AT OUR WORKS 
OR ON SITE 


“VULCOFERRAN” 


SPECIAL EBONITE LINING FOR 
HIGH TEMPERATURE WORK 








DESIGN AND CONSTRUCTION OF SPECIAL PURPOSE 
PLANT A SPECIALITY 


NORDAC LIMITED 


COWLEY MILL ROAD, 
UXBRIDGE, MIDDLESEX. 


TELEGRAMS; ‘“‘ NORDAC,’’ UXBRIDGE. *PHONE: UXBRIDGE 5131 
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Chemical Age 


Established 1919 
The Weekly Journal of Chemical Engineering and Industrial Chemistry 





BOUVERIE HOUSE 154 FLEET STREET LONDON E.C.4 


Telegrams: ALLANGAS FLEET LONDON * Telephone: CENTRAL 3212 (26 lines) 
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Fertiliser Recession ? 


NE of 
chemical progress during the war 


the notable sectors of 

and the early post-war period was 
that of fertilisers. Both demand and pro- 
duction swept forward. There was 
always the possibility that the rate of 
expansion would slow down, but there 
are now grave fears that in fact there 
may be some recession. The loss of any 


| of the progress made in the past ten 


years will not only be a blow for the 
fertiliser industry—it will be a grievous 
set-back for the technical progress of this 
country. Even at the crest of the recent 
expansion, fertilisers were not being 
over-used. In arable farming rates of 
dressing had steadily risen, but they were 
still, in average terms, considerably 
below the optimum rates advised by 


_ independent agricultural scientists. On 
| grassland they were minute. Scientifically 
the task of expanding fertiliser use was 


far from achieved. Leading authorities 
like Sir John Russell, Sir William Ogg, 
Professor T. Wallace, and Dr. E. M. 
Crowther had persistently urged further 
expansion. 

The disappointing turn in events is not 
due to one influence alone. The situa- 
tion can fairly be described as complex. 
For that reason it is all the more 
dangerous. While most sensible people 
would have agreed that it was nationally 
right to relieve the post-war pressure of 


mecunting subsidies, the 1949 decision to 
discard the fertiliser subsidies in 1950 
and 1951 by a two-stage process was a 
controversial economy. It involved add- 
ing in little more than one farming year 
ali the postponed cost advances of ten 
inflationary years: had such _ sharp 
changes in fertiliser economics ever been 
envisaged, it would have been far wiser 
to allow fertiliser prices to rise steadily 
during the long period of pegged prices. 
In 1949 fertilisers were *cheaper than in 
1939; their prices per ton were a little 
higher, but the improvement of granula- 
tion had been added to quality for the 
most popular grades. De-subsidisation 
should have begun earlier; or, when in- 
troduced, it should have been more 
gradually imposed. The first stage, last 
July, added approximately £3 to ferti- 
liser prices: more in some cases, less in 
others. Since then many production costs 
have risen further and the final stage of 
de-subsidisation, due this July, must in- 
evitably represent a far from small addi- 
tion to present prices. 

There is little doubt that farmers have 
been discouraged by the price increases 
already made. These have come at a 
time when many other aspects of farm- 
ing economy are being tightened; and 
the exceedingly bad harvest of 1950 in- 
tensified the discouragement. Neverthe- 
less a new subsidy scheme applying to 


401 








402 


fertilisers used for grassland had been 
introduced and this seemed to temper the 
blow for the very type of fertiliser usage 
that most required expansion. In 
February, before this new scheme’s effec- 
tiveness could be assessed, the Minister 
of Agriculture announced its withdrawal 
as from the end of June. A determined 
attack upon all economic encouragement 
for increasing or maintaining our soil 
fertility would seem to have become 
official policy. It can be replied that 
these removals of subsidies will receive 
due compensation in the regular reviews 
of farm produce prices, but there are few 
farmers who would regard this as a quid 
pro quo reality. The present accumula- 
tion of farmers’ increased costs is so great 
that it is difficult to see how farm pro- 
duce prices can rise equivalently; if they 
do, the consumers’ food subsidies or food 
prices must rise sharply. 

Yet the sulphur shortage -has already 
severely reduced production. The big- 
gest consumer for sulphuric acid was 
the fertiliser industry. There is, in 
fact, some shortage of fertilisers this 
spring as a result. This might seem to 
vindicate the first stage of de-subsidisa- 
tion. Indeed, but for considerable 
imports of Continental superphosphate 
the current shortage would be much 
more acute. The next agricultural year, 
1951/52, may well see much sharper 
reductions in both home production and 
imports. There may be, therefore, a 
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factual balance between available supply 
and price-discouraged demand. Yet it 
would be a balance wholly unrelated to 
the needs of soil productivity, a trading 
level unhealthily and far below the desir- 
able level that agricultural science would 
prescribe. If the pattern of supply and 
demand became stabilised for two or 
three years at this sub-scientific level, a 
great deal of the technical impetus of the 
past decade of progress will inevitably be 
dissipated. That is a loss which cannot 
be measured in the columns of economic 
accountancy. Let it not be forgotten 
that the country, through its past ferti- 
liser subsidies and its agricultural re- 
search and advisory services, has invested 
large sums in that technical progress. 

Is it too late for the second and final 
stage of fertiliser de-subsidisation to be 
deferred or scrapped? A demand that 
exceeds supply is not an embarrassment 
—it is still an expression of purpose. A 
balance of low supply and low demand 
would represent an expression of apathy. 
Also, the sulphur crisis presents severe 
problems to the industry. New and more 
costly pathways to sulphuric acid must 
be opened; better still, new fertilisers 
that can be made without using this acid 
must be developed. These are large tasks 
and they will require significant expen- 
diture of effort and capital. The certainty 
of high-level demand is a _ necessary 
stimulation for all this. 
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Notes € Comments 


Research Associations 


drawn attention to Sir Ben 
Lockspeiser’s outspoken speech at the 
PATRA (Printing, Packaging, and Allied 
Trades Research Association) annual 
luncheon. The secretary of the DSIR 
pointed out that the printing industry 
with a turnover of £98 million per annum 
was contributing only £21,500 to the 
research association; and, although the 
nation’s packaging bill was some £300 
millions a year, the packaging industry 
contributed only £8,500 per annum. He 
described this as a “sip of science” 
which, like the small servant’s sip of beer 
in the “Old Curiosity Shop,” was too 
small to signify actual taste. It is a great 
pity that industrial research associations 
were not set up many years ago, for some 
of the difficulty in acquiring contributions 
is due to the modern pattern of industry, 
a pattern that has in most cases come 
into existence before the setting-up of 
research associations under D.S.LR. 
egis. The process of merging or ration- 
alisation took place very extensively 
between the two wars. In many indus- 
tries a substantial proportion of the total 
annual trade is conducted by a few large 
businesses or combinations. Not only do 
these large businesses undertake their 
own research but, on any system of levy 
payments for the research association 
such as Xd. per ton of output or Xs. 
per £100 of turnover, their large share 
of the industry’s turnover involves them 
in proportionately heavy payments to- 
wards the research centre’s upkeep. They 
not unnaturally feel that they are paying 
for research both ways unless the costs 
of the general research project are kept 
on a moderate scale. Though more often 
discussed privately than publicly, this 
problem of the industrial research asso- 
ciation is very real. The principal bene- 
ficiary within an industry is apt to be 
the very small company which is too 
small to conduct any private research 
and whose small turnover involves only 
a modest contribution by way of levy. 
By contrast, the very big company pays 


B 


a large share towards the research asso- 
ciation’s costs but, having already de- 
veloped its own research laboratories, 
may not often need to take problems to 
the association. Whether this dilemma 
is responsible for keeping the funds of 
some industrial research associations at 
what seems a low level may be a matter 
of opinion but it has certainly prevented 
or delayed the formation of such asso- 
ciations in some industries. 


Colonial Development 
A LL who believe (and there can be 


few who do not) that Britain’s 

major long-term contribution 
towards a safer and better world is the 
steady development of the colonies will 
welcome the new Times Review of The 
British Colonies. With the first issue this 
month, quarterly publication begins. The 
Times is not merely a great newspaper— 
it is a world-respected British institution; 
buts its daily renown tends to overshadow 
its modern policy of issuing specialised 
and journal-like supplements regularly 
surveying progress in this and that field 
of human activity. The potential contri- 
bution of science to colonial development 
seems likely to be given a proper emphasis 
in the new quarterly supplements. The 
first issue is certainly not lacking in 
scientific background. The problems of 
expanding technical education in Africa 
are given a separate article; in this the 
interesting point is made that native 
education was pioneered by missionary 
organisations, which has resulted in an 
over-emphasis upon the arts and clerical 
subjects. The balance of education in 
Africa reflects the old balance of nine- 
tenth century Britain, and the ambitious 
native is apt to find more honour in the 
desk and ink-well than in the fitter’s shop 
or the chemical factory. No doubt they 
have so far seen more of our bureaucracy 
than of our modern industry. In this 
respect, a second article describes the 
rapid industrialisation now taking place in 
Southern Rhodesia. Here opportunity 
abounds for British companies to set up 
branch factories, for young men with 
some specialised knowledge to find 
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careers. Engineers, industrial chemists, 
and agricultural scientists are particularly 
needed. A third article is more exclusively 
chemical in nature; it describes post-war 
progress in the chemical control of pests 
and weeds in colonial agriculture. It is 
pointed out that the colonial demand for 
DDT and BHC, copper and sulphur 
fungicides, and selective weedkillers is 
greater than Britain can actually supply. 
This is mentioned as a sign of colonial 
progress; but this country must make 
sure that the gap does not grow and 
become a sign of British weakness. 


Penicillin and Cheese 


SIDELIGHT on penicillin in the 

dairy industry is both a tribute to 

the great bactericidal power of this 
substance and a flaw in one of its out- 
standingly successful applications. Peni- 
cillin is increasingly used in the treatment 
of mastitis and other inflammatory con- 
ditions of the dairy cow’s udders; as a 
new weapon of veterinary science it has 
proved exceedingly valuable. But the small 
amounts of penicillin that pass on into the 
milk inhibit the cheese-making bacteria 
when such milk reaches the cheese fac- 
tory. It requires no more than 0.1 units 
of penicillin in a millilitre of milk to 
affect curd formation. Although the milk 
used for cheese-making is generally mixed, 
it would not require a high proportion to 
have come from penicillin-treated cows 
for a vat of milk to become inconvertible 
to cheese. And it is likely that several 
cows and not just one cow in a herd will 
suffer from mastitis if this ailment occurs 
at all. This effect of penicillin has been 
observed in the United States, Sweden, 
and New Zealand. It seems to be the 
general conclusion of investigators that 
milk from penicillin-treated cows should 
not be mixed with other milk destined for 
cheese-making. 





Acetylene Works Fire 


Nitrogen Used to Cool Down Plant 
ROBLEMS which had to be overcome 
when dealing with a fire which occurred 

in a dissolved acetylene factory of the Saturn 
Oxygen Co., Ltd., Pallion Trading Estate, 
Sunderland, on 21 February, are outlined in 
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the report made by the Sunderland County 
Borough Fire Brigade. 

An explosion was reported at 6.17 p.m. 
and on arrival of the appliances flames were 
noted coming from a bell-mouthed hopper 
on a gallery 25 ft. above ground level. This 
hopper provided the means of charging a 
plant with calcium carbide, and a closed 
chamber below had already been so charged. 
A drum was being emptied into the upper 
hopper when the explosion took place. The 
carbide was glowing red hot as was thé 
metal-work of the hopper. 

Use of CO, on this hopper had no appre- 
ciable effect. An attempt was made to re- 
move the glowing calcium carbide by scoops 
in the hope that the temperature might be 
lowered. 

While this was going on, it was decided 
that, as the use of CO, would involve open- 
ing up the plant to atmosphere with the 
possible consequence of disruptive explosion, 
the best method was to dilute the acetylene 
being continually generated and cool down 
the top of the hopper by feeding nitrogen 
upwards through the plant. 

Nitrogen was available from the nearby 
oxygen factory, and as the first 150 cu. ft. 
cylinder was being coupled a further explo- 
sion occurred. Still another explosion 
followed, and the danger of operating from 
within the plant became more apparent. 
Operations were therefore continued from 
without the generator house. 

Longer improvised feed lines were neces- 
sary and while these were being coupled ' p, 
explosions of increasing severity took place. 

On coupling being completed, nitrogen 
was fed in very gently, and after a while the 
most severe explosion in a sequence of 16 
occurred, and proved to be the last. The 
contents of two cylinders (each 150 cu. ft.), 
were allowed to trickle through the plant, 
and an investigation of the hopper in the 
gallery was then made. This was found to 
be considerably reduced in temperature and 
the calcium carbide now black. 

The cause of the fire appeared to be a 
spark struck during charging operations 
igniting either calcium carbide dust or 
acetylene gas. 

Continued generation of acetylene after 
the plant was shut down was probably 
caused by the fact that each upward blast 
would be succeeded by a partial vacuum in 
the chamber charged with carbide, and 
either moisture or saturated air would be 
drawn from the water tank below. 
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Drying of Dyed Textile Fibres 


Difficulties Imposed by Heat Sensitivity 


| ere age of drying techniques, par- 
ticularly those involving elevated tem- 
peratures, which can introduce serious diffi- 
culties with dyed materials, were discussed 
by R. W. Speke, B.Sc., Imperial Chemical 
Industries, Ltd., Dyehouse Laboratories, 
Manchester, in a paper presented to the 
North-Western Section of the Institute of 
Fuel on 6 March at the Engineers’ Club. 
Manchester. 

The paper, entitled ‘Drying and Textile 
Dyestuffs,’ was contributed at the invitation 
of the council, to the symposium under the 
general heading ‘ A Study of Drying,’ which 
is being held during the 1950-51 session. 

Conventional dyeing processes involve the 
transfer of dyestuff from aqueous solution 
or suspension to a textile fibre, other dye- 
stuff carriers than water being only in- 
frequently used. Drying after dyeing is 


| therefore a matter of removing surplus water 


from the textile material. 

The method of achieving this must be 
largely determined by the nature of the dye- 
stuff and of the substrate, quite apart from 
the more obvious manipulative considera- 
tions, such as the form of the textile 
material and the effect of the mechanical 


| treatment during drying upon the finish and 


| handle of textile fabrics. 


Two of the more important aspects of 


drying from the dyer’s point of view are 


the ‘sweating,’ or migration, during drying 


| of dyestuffs of low affinity for the fibre and 





the heat sensitivity of dyed textile fibres. 


Dangers of Over-Drying 


Practical significance of the former pro- 
perty is that an initially uniform dyeing can 
be rendered unlevel by faulty drying, while 
in the latter case over-drying can, with 
certain dyestuffs, produce entirely anomalous 
shades, which complicates the’ process of 
matching to shade. , 

Mechanism of the migration of solvents 


;and solutes during the drying of textile 


| materials has been investigated by 


| They concluded 
| moves as a liquid towards the source of heat 


J. M. 
Preston and J. C. Chen (‘Some Aspects of 
the Drying and Heating of Textiles,’ part 3, 
J. Soc. Dyers and Colourists, 1948, 64, 60). 
that the solvent (water) 


energy, finally reaching a point where it 
becomes vaporised and deposits the solute 
(dyestuff). Dry fibres at the evaporating 
surface then attract more liquid by capil- 
lary action, and the process of vaporisation 
and deposition of solute is repeated. 

If the conditions of drying are such that 
evaporation of water can take place freely 
and uniformly from the surface of each 
individual fibre, only a very limited migra- 
tion of dyestuff can take place during drying. 
Where, however, a large mass of textile 
material is to be dried and the effective 
evaporating surface is small, drying difficul- 
ties are frequently encountered with dye- 
stuffs of low wet-fastness properties. 


Must be Water Soluble 

For a dyestuff to change its location during 
drying it must be capable of removal from 
the fibre by water alone. If no dyestuff is 
present in the aqueous phase there will be 
no visible deposit at the evaporating surface. 
In practice, therefore, sweating is not en- 
countered with cellulosic fibres dyed with 
vat dyestuffs (after fixation) or with azoic 
combinations (after coupling), as dyestuffs of 
these types cannot be removed from the fibre 
even by prolonged extraction with boiling 
water. On the other hand, with the same 
substrate, direct dyestuffs, uncoupled Bren- 
thols or Naphthols, undeveloped Indigosol 
or Soledon dyestuffs and pigment vat dye- 
stuffs are all very liable to this defect. 

Practically speaking, trouble is never 
encountered with dyestuff migration in the 
drying of wool. Even with level-dyeing acid 
dyestuffs, which cannot be regarded as 
being exceptionally fast to wet treatments, 
very little desorption of dyestuff takes place 
on extraction with boiling water, provided 
that the acid absorbed by the fibre during 
dyeing has not. been neutralised. 

Another aspect of dyestuff migration 
during drying is that of the sublimation of 
dispersed acetate-rayon dyestuffs. With few 
exceptions these dyestuffs are amino-azo and 
amino-anthraquinone derivatives, insoluble 
in water and, in certain instances, possessed 
of the property of sublimation, that is. the 
solid vaporises without the intermediate 
formation of liquid. It is therefore possible, 
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when drying acetate rayon or nylon dyed 
with these dyestuffs for dyestuff sublimation- 
to take place at elevated temperatures, with 
a consequent change in shade of the dyeing 
and a staining of any adjacent white 
material. 

The advent of high-temperature post- 
boarding techniques (that is a combined dry- 
ing and setting operation for nylon hosiery) 
provides ideal conditions for the sublimation 
of dispersed dyestuffs. To give an indica- 
tion of the ease with which individual 
dispersed dyestuffs migrate under heat 
treatments, they are tested by an arbitrary 
method, in which dyed fabric is heated in 
contact with white material for five hours 
at 120°C. (248° F,). The effect of this 
treatment on the shade of the dyeing is then 
assessed, together with the staining of the 
adjacent white material. 

Details of the tendency of the individual 
dyestuffs to sublime can thus be obtained by 
reference to technical publications on the 
various products concerned. 

Beyond dyestuff selection little can be 
achieved towards minimising sublimation of 
dispersed dyestuffs when drying is being 
carried out at elevated temperatures. Use of 
the water-soluble Solacet dyestuffs on both 
acetate rayon and nylon, however, gives 
dyeings essentially free from this defect. 


Undergo a Shade Change 


The majority of dyed textile fibres, when 
subjected to heat treatments in the dry state, 
undergo a shade change the magnitude of 
which varies with the individual dyestuffs, 
the nature of the substrate and the time 
and temperature of heat treatment. When 
the heat source is removed, reversion to the 
original shade takes place; with certain dye- 
stuffs this is a rapid process while in others 
it is slow. In practice the use of dyestuffs 
which are markedly changed in shade. by 
heat treatments, and which show a slow 
reversion to their true shade, involves certain 
complications. 

With such dyestuffs the dyers may be 
entirely misled as to the ultimate shade of a 
dyeing, if, during ‘patterning off,’ the 
material is over-dried, for example, by iron- 
ing with a very hot iron. Alternatively, 
bulk materials which have been dried for 
too long at an elevated temperature may 
give the impression of being entirely off- 
shade. The dyeing may also appear to be 
unevenly dyed owing to irregular contact 
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between the overheated fibre and a moist 
atmosphere, which has the effect of speeding- 
up in localised areas reversion to the true 
shade. 

Fundamental reasons for the changes in 
shade of dyed textile fibres with dry heat 
have not been elucidated. Possibly, how- 
ever, they are a function of changes in the 
physical state of the fibre itself—changes 
occasioned by the complete or partial 
removal of the normal regain moisture. 
Support for this hypothesis is gained from 
the fact that contact with water, either in 
liquid or vapour form, promotes the rate 
of reversion to the true shade. 


Chemical Changes Possible 


Heat treatments may also. change the 
chemical nature of the dyestuff, for instance, 
by removing combined water molecules. 
Alternatively, either the location of the dye- 
stuff in the fibre structure or its physical 
state may be changed by heat treatment, 
although in such instances it might be antici- 
pated that reversion to the original shade 
would not take place. 





In order to assist dyestuff users, an 
indication of the relative heat sensitivity of 
individual dyestuffs is determined by an 
arbitrary test, to enable individual products 
to be rated for their ‘fastness to hot. press- | 


ing,’ (‘ Fastness Assessment of Textile Dye-| 
stuffs,’ manual published by LC... Ltd., 
1946). 


The test involves heating a portion of the 
dried, conditioned dyeing for 10 seconds at} 
a temperature varying according to the 
nature of the substrate, for example, cotton| 
at 200°C. (392° F.), viscose rayon at 
140° C. (284° F.), wool, acetate rayon and 
silk at 120°C. (248° F.). The change in 
shade occasioned by the heat treatment is 
then assessed and the time noted for com-) 
plete reversion to the original shade. 

According to the speed of reconversion 
the dyestuff is then rated on a 1 to 5 scale, 
in the following manner:— 

Grade 1. Slowly, greater than 20 minutes;} 
2. Fairly slowly, 10 to 20 minutes; 3.) 
Quickly, 5 to 10 minutes; 4. Very quickly,| 
up to 5 minutes; 5. Unaffected in shade. 

Thus, for example, Durazol Orange 4R| 
dyed on viscose rayon is typical of a heat-| 
sensitive dyestuff, as it becomes much} 
yellower under the specified test conditions| 
and reversion to the true shade takes over 


20 minutes. Its fastness to hot pressing} 


| 
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moist § js, therefore, quoted as ‘ Much yellower, 1.’ Alternatively, a mechanical arrangement 
eding- All the main dyestuff classes contain heat- may be employed, whereby the fabric is 
€ true} sensitive members. Direct cotton, vat and passed over a steam slot to speed up the 
; azoic dyestuffs on cellulosic fibres are all rate of moisture absorption. 
Ses INF jiable to this defect. Many orange and In conclusion, it may be stated that a 
y heat violet direct cotton colours are susceptible dyed textile fibre generally calls for more 
| howW-F to persistent heat changes. Of the vat dye- care during drying than an undyed one. 
in the} cuffs it is among the violet, navy blues and If it were economically possible to dye all 
hanges} browns that the majority of heat-sensitive cellulosic fibres with fast dyestuffs, for 
partial colours, showing slow reversion to the true example, either vat or azoic dyestuffs, this 
isture.F shade, are to be found. Azoic combinations, difficulty would not be encountered, but the 
1 from particularly those based on Brenthols AN attainment of this ideal is very much in the 
ther INP and FO, are susceptible to heat changes. future, although a general trend in this 
1¢ Tat€} Furthermore, with this group of dyestuffs direction is already apparent. 
there is a tendency for the shade change Drying difficulties imposed by the heat 
to be permanent. sensitivity of dyed textile fibres will, how- 
Dispersed dyestuffs, on both acetate rayon ever, persist until drying processes can be 
ge the and nylon, do not undergo marked shade sufficiently controlled. 
anes, changes when subjected to dry heat treat- 
lecules. ments, and, where small changes are 
he dye- apparent, reversion to the true shade takes 
yhysical | lace rapidly. When comparing the heat Misplaced Credit 
atment.| sensitivity of Duranol and Dispersol dye- 
-anticl-| cuffs on acetate rayon and nylon, it was WHEN the Hungerford brewery lion which 
| shade found that the direction of change of shade ‘now guards the Festival of Britain site first 
was the same for any one dyestuff on the. arrived at the South Bank, the wrought iron- 
ers, | two fibres, but that the recovery from work underneath the Coade stone was found 
ivity Of) change was quicker on the nylon fibre and to be heavily rusted. 
by an} the magnitude of the change less. Mr. Peter Morton, sculptor and adviser on 
oducts | Wool dyed with acid, premetallised and historical monuments to the L.C.C., called in 
it. press") brome dyestuffs are liable to undergo shade Mr. Frank Bricknell, one of Jenolite’s lead- 
le Dye- changes when subjected to dry heat treat- ing rust and corrosion experts. It was he, 
Ltd..} ments. The premetallised Ultralan range who after examining the damage caused by 
' contains a high proportion of heat-sensitive the rust, was the first to discover the trap- 
n of the} dyestuffs although the chrome dyestuffs, door which led to the finding of the much- 
onds at) which are metallised after application to the publicised bottle. 
to the| fibre, are comparatively free from this A workman was asked to open the trap, 
, COLOR) defect. A greater number of heat-sensitive and, it was he who was afterwards given 
yon “a dyestuffs are encountered among the acid- credit for the discovery, despite the fact that 
yon and) willing dyestuffs than among the level- Mr. Bricknell personally took the bottle and 
range !") dyeing acid types. handed it himself to Mr. Farrer, keeper of 
iment 18) To avoid difficulties due to heat sensitivity historic records at County Hall. 
m= com") the drying process must be controlled to ‘Rust and corrosion cause serious damage 
neers prevent over-drying, which results from the to many historic monuments and the Jenolite 
Ps aaiel subjection of the textile fabric to dry heat process has been instrumental in helping to 
at elevated temperatures. Such control is preserve many of them. 
: | frequently an impossibility when drying 
a large quantities of textile materials, owing to 
yronre — in drying rate throughout the Wolfram in S. Rhodesia 
shade. ~ oe er duaite changes iaaieis Appreciable quantities of scheelite (one 
ange 4R| been brought about by heat treatments one of the tungsten ores) have been demarcated 
f a heat-| -omedv is to allow the material to ‘age,’ at the Sunace property of Falcon Mines, 
*s much! that is, come into contact with a humid it was revealed in Bulawayo last week. 
onditions atmosphere. Prolonged times, of the order Additional plant has already been installed 
yet of days. are occasionally required before and recovery and concentration of wolfram 


‘ageing’ to the true shade is completed. 





from the ores is expected to begin shortly. 
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Atom School to Open 


Instructions on Uses of By-Products 


A* atomic energy school to teach workers 
in industrial and medical laboratories 
how to use radioactive materials is to be set 
up at the Atomic Energy Research Estab- 
lishment at Harwell. The first course, 
lasting six weeks, and costing £40, begins on 
2 April, and will be in charge of Dr. J. E. 
Johnston, of Harwell’s Isotope Division. 
Thereafter they will last twelve. weeks. 

The school has been set up, states the 
Ministry of Supply, because the rapid 
increase in the use of British radio-isotopes 
has led to a widespread demand for further 
education in their uses. Both medical and 
industrial people wish to learn what can be 
done with radio-isotopes and what apparatus 
and methods are necessary to deal with 
radioactive materials. In addition many 
organisations wish to apply radio-isotopes to 
a specific purpose, and need training facili- 
ties in these techniques. 


Exaggerated Ideas Held 

So much publicity has been given to the 
elaborate arrangements at MHarwell and 
Amersham that many prospective users have 
an exaggerated idea of the equipment needed 
to use radioactive materials as tracer sub- 
stances. The school will show how com- 
paratively simple equipment and lay-outs 
can be used, if proper precautions are taken. 
It will also give students of graduate level 
detailed instruction in the fundamental, 
practical and theoretical problems encoun- 
tered when radioactive materials are used in 
the quantities employed in a normal labora- 
tory. They will learn methods of handling 
radioactive materials as they are received 
from Harwell, and also the difference 
between isotopes of various substances. This 
will help to guard against the ordering of 
unsuitable ‘substances by industrial and 
medical users. They will be taught how to 
measure radioactivity with a Geiger counter 
and scaler, and how to use scintillation coun- 
ters, ionisation chambers and photographic 
methods for radiography and radioauto- 
graphy. The experiments they will carry 
out will give them ample experience of the 
methods of radiochemistry. 

The school will also give them a broad 
outline of the principles of nuclear physics, 
the principles of the electronic circuits used 
in measurement and the hazards and biologi- 
cal effects of radioactive materials. 
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Sulphur Exports Planned 


Canadian Firm to Build Big Plant 


PyveLorant of an export market in 
sulphur as well as supplying the demand 
in Canada is planned by Noranda Mines, 
Ltd., which has in view construction of a 
$4,000,000 plant to produce 150 tons daily, 
of which one-third will be elemental sulphur 
and the remainder sulphuric acid. Site of 
the plant is stili undecided, but Hamilton, 
Ontario, is favoured by some officials. The 
plant will in addition to sulphur, produce 
200 tons of sinter iron daily. 


Exports to U.S.A. Possible 


‘ There is no reason, if our process proves 
successful on a commercial scale, why we 
can’t ultimately supply a good part of the 
northern U.S. Great Lakes market,’ a 
Noranda official said. ‘This would mean 
building a number of sulphur plants as close 
as possible to markets.’ 

Noranda engineers have been working 
almost ten years now on sulphur processing 
problems and have developed a new process 
to handle Noranda’s pyrites raw materials 
and to process sulphur, sulphuric acid and 
sinter iron. 

Canada consumes 200,000 tons of sulphur 
annually with the pulp and paper industry 
the major user. All of this is imported from 
the U.S. and because of a seriously tighten- 
ing supply situation there Canadian import- 





ers are having to take a 20 per cent cut in 


supplies this year. 


Development Urgent and Attractive 


This, plus a recent price increase of $4 a 
ton, has made development of a Canadian 
source urgent and attractive. Although 
initial production rate of the mill will not 
make up for the 20 per cent cut in imports, 
it is probable that the production rate will 
be raised as soon as the new process has 
satisfactorily proved itself. 

Noranda has sufficient reserves of pyritic 
ores on its lower levels to justify production 


of some one million tons of pyrites a year | 


for around 40 years. 


Although there is a considerable flexi- | 


bility in operations permitting varying stress 
to be placed on the three finished products 
—elemental sulphur, sulphuric acid, sinter 


iron—production in the first plant is roughly- 


on the basis of one ton of sulphur for every 
two tons of pyrites. 
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Synthetic Blood Substitutes 
By Leon D. Gruberg 


OLLOWING up the basic research 

initiated originally in Sweden and Ger- 
many, American chemists have succeeded in 
making marked progress toward providing a 
suitable synthetic blood substitute. On the 
one hand, chemists of the General Aniline 
and Film Corporation, New York, say that 
they are ready to begin large-scale produc- 
tion of PVP (polyvinylpyrrolidone)* an LG. 
Farben developed synthetic blood substitute 
which was successfully used by Germany 
during the war. On the other hand, Com- 
mercial Solvents Corporation, also of New 
York, taking its lead from Swedish research, 
is prepared to undertake commercial produc- 
tion of dextran, a sugar-derived synthetic 
plasma, and is now spending $200,000 in the 
expansion of a pilot plant for further 
development of the product. Both of these 
blood substitutes are of immense potential 
importance in the event of an enemy attack 
on highly populated cities. Both can be 
made at considerably less cost than the cost 
of obtaining blood or blood derivatives. 

The successful synthesis of PVP marks an- 
other ‘step forward in the relatively new field 
of acetylene chemistry. American chemists 
have known for years. that acetylene was an 
extremely useful and versatile chemical, but 
to utilise its versatility meant working with 
it at high temperatures and under high 
pressures. Under these conditions it was 
recognised as being too dangerous, and as 
such was left strictly alone by the chemical 
industry. 

Meanwhile, in Germany, Dr. J. Walter 
Reppe, a leading I.G. Farben chemist, suc- 
cessfully evolved techniques for carrying out 
acetylene reactions under high pressure. 
This was the first step in opening up a new 
field of chemistry. About three years ago 
when high pressure acetylene chemistry be- 
came a commercial reality in the United 
States, top ranking chemists hailed the 
development as a revolutionary advance. 
They compared it to the introduction in the 
1920’s of high pressure hydrogenation of 
nitrogen to give ammonia by the Haber 
process, which showed the chemical industry 





* Editor’s note: L. Light & Co., 
brook, Bucks., can 
quantities of P.V.P. 


Ltd., of Coln- 
supply from stock, research 


how to operate under pressures that were far 
above atmospheric. 

Acetylene is a highly inflammable and 
colourless gas and Dr. Reppe discovered 
that it could be handled under pressure and 
at elevated temperatures if the gas stream 1s 
divided into smaller flowing streams. His 
technique for the safe use of acetylene con- 
sists of two methods, one involving the 
dilution of the chemical with an inert gas, 
and the other in which acetylene is reacted 
in small-bore equipment providing a mini- 
mum of free space for gases to collect. 
Acetylene chemistry was indeed vital to 
Germany during the war, enabling the nation 
to produce strategic materials such as syn- 
thetic rubber, synthetic fibres, pharmaceuti- 
cals, synthetic blood plasma, and other 
products. 

Through a series of patent acquisitions, 
General Aniline and Film Corporation ob- 
tained and made improvements on the Reppe 
techniques. In 1949 the company placed in 
operation the first high-pressure acetylene 
plant in the U.S.A. at Grasselli, New Jersey, 
where acetylene’ derivatives, including 





In charge of the manufacture of PVP is 

Dr. Hans Beller who is shown with a 

sample of the blood substitute in the 
laboratory of the Grasselli plant 
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PVP, have since been made on a semi- 
commercial basis. Most of the plant’s pro- 
ducts, new to American chemists, are now 
either in industrial use or are being evaluated 
for a variety of commercial possibilities in 
laboratories throughout the country. 

PVP is a white powder which, when mixed 
with water or many organic solvents, dis- 
solves to a clear solution. The viscosity of 
the solution depends gn the degree of poly- 
merisation of the product. Chemically, it 
is one of a group of soluble poly-n-vinyl-lac- 
tones. In powder form this blood substitute 
can be stored indefinitely; and when pre- 
pared as a water solution it is stable over 
long periods of time. 

The PVP chosen for the preparation of 
the original 2.5 per cent solution for plasma 
tests had a molecular weight range of 5,000 
to 50,000, and it is considered that an average 
weight of 25,000 is most desirable for plasma 
preparations. 

Early and as yet inconclusive reports by 
American clinics and pharmaceutical labora- 
tories where investigations of plasma substi- 
tutes have been carried on indicate that the 
PVP compound holds great promise and may 
even have some advantages over natural 
blood plasma. 

A number of important advantages are 
claimed for both PVP and dextran. These 
substitutes have, of course, no protein like 
the natural product, and thus slightly lower 
the protein content of the blood. 





Making acetylene from calcium carbide is 
a first step in the production of PVP 
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The primary intended use for PVP is to 
restore circulation and maintain blood 
pressure, both of which may be seriously 
affected in a person badly burned or in- 
jured, or it may be applied in modern shock 
treatment. Injected intravenously, the blood 
substitute will maintain circulation for 
twelve to twenty-four hours, after which a 
new dose may be administered. The average 
recommended therapeutic dose, according to 
General Aniline officials, is a 3.5 per cent 
PVP solution of 500 to 1,500 cc. for adults 
in ordinary cases and up to 6 litres in 
extreme cases. For infants and small chil- 
dren, the average dose is 25 cc. per/kg of 
body weight, usually repeated twice daily. 

Although this*much is known of the appli- 
cations and potentialities of blood substi- 
tutes, medical knowledge is still far from 
complete. As part of the testing programme 
now in progress with PVP, radioactive 
samples containing carbon 14 are being in- 
vestigated at the atomic Brookhaven 
National Laboratories at Upton, Long 
Island, New York. 

Apart from its potentialities as a blood 
substitute, PVP may be the beginning of 
the development of a remarkably effective 
and safe virus killer. The preparation, it 
has been .found, can be combined with 
iodine, long known as man’s most powerful 
germicide over a wide spectrum, making the 
highly toxic element safe even for internal 
use. In combination with iodine, PVP acts 
as a detoxifier without destroying its high 
efficiency as a virucide or germicide. 


Extension Work Carried Out 


Perhaps the man who knows more about 
PVP as a detoxifier than anybody else is Dr. 
Herman A. Shelanski, a toxicologist and 
General Aniline consultant who conducted 
extensive tests with PVP-iodine at the Phila- 
delphia General Hospital, Philadelphia, Pa. 
Work has been carried on there for more 
than 18 months, during which successful 
results have been. obtained—using PVP- 
iodine—in the treatment of more than 100 
skin infection cases of varying severity; cases 
which had failed to respond to conventional 
treatment. Systemic infections such as 
grippe and colds have also shown rapid, 
and marked improvement under the PVP- 
iodine treatment. No harmful side effects 
were observed in any of the cases. 

Besides detoxifying the iodine, PVP 
appears to give it a longer duration of effect. 
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; to This ‘ extender’ effect had been noted with yet been established for intravenous use 
ood other substances when combined with PVP. in human beings; 
usly Dr. Shelanski quoted cases where the use of 4. No iodine sensitivity produced by the 
in- insulin was reduced from three injections a PVP-iodine was noted in the entire series 
ock day to one injection every other day when of cases and proven cases of iodine- 
ood put in solution with PVP. sensitive people did not react to PVP- 
for ‘ Few substances, it seems safe to say, have iodine. . 
ha an indicated usefulness in so many and Thus, with the development of PVP- 
age diverse applications,’ he said, pointing out iodine, new fields of research in the use of 
Zz to that encouraging results have been obtained iodine are being opened up. Meanwhile, 
cent with PVP in the treatment of diabetes, General Aniline research in the matter is 
ults venereal disease, burn cases and others continuing on an accelerated scale. 
; in where PVP was used either alone or to Now well out of the pilot stage, commer- 
*hil- extend the effect of penicillin, insulin and cial facilities for the production of polyvinyl! 
of cortisone. pyrrolidone were recently placed in opera- 
y. Dr. Shelanski said that he was satisfied tion by General Aniline at its Grasselli 
»pli- that PVP is the long-sought substance the works, New Jersey. Although the company 
ysti- medical profession has needed to get the full is at present producing only 1,000 lb. per 
rom benefit of iodine. However, he added, ‘it month, enough to make 25,000 units in terms 
ame will require more clinical study than we’ve of plasma measure, this capacity is being in- 
tive given it, to satisfy others, and properly so.’ creased fifteen-fold to a quantity sufficient 
in- Summarising his work with PVP-iodine, he for 375,000 plasma units a month by the 
ven declared that :— beginning of May, while plans are underway 
ong 1. PVP-iodine was more effective than to increase capacity to 1,500,000 units a 
Z iodine alone in treating bacterial infec- month by January next year. Erection of a 
ood tions because of the longer duration of plant for really large-scale production could 
of effect; ' he be completed in ten months, if the Govern- 
tive | = PVP-iodine is virtually non-irritating ment so desired. 
_- | and therefore the scope of its use :s Equally important as a blood substitute 
site much greater. It can be used on all from the medical point of view is a sugar 
rful tissues, internal and external, without derivative called dextran, on which since 
the danger of burr or intense irritation; — June, 1949, the Commercial Solvents Cor- 
weal 3. The toxicity of the iodine in PVP-iodine poration has been carrying out laboratory 
oth has been greatly diminished so that it research and development work in the 
high may be given orally or intravenously in U.S.A. 
therapeutic doses without undesirable Dextran is a fermentation product. It is 
side effects. The maximum limit has not derived from the fermentation of sucrose by 
bout 
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| Remote control of processes in the manu- 
| facture of PVP and other high pressure 
PVP acetylene products is carried on in this 
ffect. explosion-proof corridor 


The apparatus used in the preparation of 

radioactive acetylene (from which PVP is 

derived) by the hydrolysis of radioactive 
barium carbide 








412 THE CHEMICAL AGE 


an organism called Leuconostoc mesente- 
roides, and refined by acid hydrolysis. The 
clinical importance of dextran is dependent 
upon its composition with molecules of large 
size which for this reason hold fluid within 
the circulatory system. Thus it can act to 
replace fluid which has been lost in numer- 
ous clinical conditions following trauma. 

The problem in producing dextran is to 
make a preparation in which the majority 
of the material is of uniform molecular size, 
so it will be compatible with the blood circu- 
lation system. Commercial Solvents’ chem- 
ists believe that this has now been achieved, 
and in the numerous cases in which dextran 
has been used there have been no instances 
of unfavourable reactions. 


Plasma Volume Extender 


Impressive results with the use of dextran 
on human patients have been reported by a 
number of clinicians, notably Dr. Walter V. 
Bloom and Dr. James V. Warren, both of 
Emory University’s School of Medicine at 
Atlanta, Georgia. In addition to research 
at the university, work with dextran has 
been carried out at the Grady Memorial 
Hospital, Atlanta, and in the Research Divi- 
sion of the Lawson Veterans’ Administration 
Hospital, Atlanta. Using dextran in place 
of blood plasma in treating 47 patients suf- 
fering from loss of blood and shock, both 
doctors report that the blood substitute suc- 
cessfully served the purpose of maintaining 
fluid within blood vessels at normal levels. 
No undesirable side effects were noted, 
except for anaemia in some cases, due to 
loss of blood cells. Like other blood sub- 
stitutes, dextran does not contain blood cell 
material and therefore cannot replace them. 

There were at least two major points to 
be determined before the usefulness of a 

plasma volume extender,’ a term Dr. Bloom 
prefers to ‘ blood substitute,’ could be estab- 
lished. The first was that the material 
would expand and maintain the plasma 
volume for an adequate period of time; and 
the second, that the plasma volume extender 
produced no unfavourable reactions in the 
normal functions of the body. 

One hundred convalescing patients were 
injected with one to four pints of dextran 
and studies were carried out on the functions 
of the heart, lungs, kidneys, liver, blood. 
stomach and intestines. No impairment of 
function was observed. In all cases there 
was an increase in the fluid volume in the 
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circulation. This increase was maintained 
for as long as six hours. 

As much as three-quarters of a pound of 
dextran, Dr. Bloom said, has been injected 
without any undesirable effect. Many 
patients have received repeated injections 
without reaction. In each instance the dex- 
tran has proved an effective way to hold fluid 
in the circulation. 

Like others who are wary of being too 
definite about the efficacy of blood substi- 
tutes, Dr. Bloom says: ‘It must be empha- 
sised that this (dextran) is not a blood or 
plasma substitute. It has but one function, 
which is to hold sufficient fluid in the blood 
vessels to maintain proper circulation. How- 
ever, this function is the most important 
factor in the treatment of shock.’ 

Although Commercial Solvents has gone 
further in developing productive facilities 
than others, it is by no means the only firm 
in the field. Industrial grade dextran—used 
for viscosity and moisture control—has been 
produced for a number of years by Refined 
Syrups and Sugars, Inc., which expects to 
begin production of a pharmaceutical grade 
of dextran in a new plant within the next 
two months. 

Other firms are similarly investigating the 
commercial possibilities of dextran, while 
some distiliery firms, notably Schenley Dis- 
tillers Corporation, are gearing themselves te | 
produce PVP and other blood substitutes. | 

Dextran, a biosynthetic polysaccharide ob- 
tained by the action of Leuconostoc Mesen- 
teroides on sucrose (table sugar), is com- 
posed of a number of units of glucose (blood 
sugar) which are joined together in a long 
chain. 





Breaking Down the Chain 


The molecules of dextran as obtained in} 
the final step of the biosynthesis are too} 
large for safe use in man. It then must be| 
subjected to a process which breaks the} 
material into glucose chains of a smaller | 
length which have approximately the same 
molecular weight as blood albumin. The 
reduction in molecular size is brought about | 
by a process of acid hydrolysis. Since the 
linkages between glucose units are broken in 
a more or less random fashion, the mixture 
of products obtained also contains some 
molecules which are too small and some) 
which are too large for clinical usefulness. 

Separation of molecules of the right 
size is then achieved by fractional precipi- 
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tation with alcohol. This dextran product 
must then be further purified and is sub- 
jected to safety tests which determine its 
suitability for clinical use. Next it is put 
into solution with water containing salt in 
the same concentration as is found in blood 
plasma. This solution is filtered, bottled, 
and sterilised by autoclaving. Final control 
tests are then carried out on each lot of 
clinical dextran. Nineteen separate chemi- 
cal and biological assays are performed and 
the results of these tests determine whether 
or not the lot is released for injection into 
humans. 

In dextran, the glucose molecules are 
joined together by the same two types of 
chemical linkages which are found in glyco- 


CAT. 


1) C,H,+2HCHO ----- > 
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gen (body starch). However, in dextran 
there is a greater proportion of the chemical 
linkages present which are somewhat resis- 
tant to the action of body enzymes. 

Experimental evidence has been obtained 
indicating that various strains of Leuconos- 
toc mesenteroides can produce glucose poly- 
mers (dextran) which are not identical with 
each other, but differ in the degree of 
branching. Commercial Solvents dextran 
has been used successfully in a large num- 
ber of cases without undesirable side effects 
and appears to belong to the class of dex- 
trans in which the degree of branching is at 
a minimum. 

The manufacture of PVP proceeds by the 
following equations :— 


HOCH, - C= C-CH, OH 


2) HOCH.~C =C—CH,OH+ 2H, *=>HOCH,CH,CHjCH,OH 


3) HOCH2CHCH,CH, OH 7 HC ‘c= O+ 2H, 
ce 


H2C— CH, 
H 
0 | 
or ” 
‘ 4 N 
- H.C os +NH3z ALS yc C=0+H0 
| 
H 
| 
N 
\ 
HC C=0+C,H, ~<A ts.» CH=CH, 
Caste A | 
H2C — CH N 
ar % 
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H.C — CH, 
CH=CH 
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Carbon Black Factory 


American Plans Causing Concern 


cn report that one or two large Ameri- 
can firms contemplated the erection of a 
factory for carbon black manufacture in the 
Ruhr district on the Rhine-Herne canal ts 
causing some concern in Germany, in view 
of similar developments in Great Britain in 
conjunction with American interests. 


Recent Events Reviewed 


Dr. Kurt Giese, of Dusseldorf, reviews 
recent events in the carbon black industry, 
with this as a starting point. He thinks that 
relatively little is known, even in technical 
circles, of the true significance of carbon 
black, or of the actual processes involved in 
its manufacture. In the first place it is only 
recently with the aid of one of the few elec- 
tron microscopes available in Germany that 
the true structure of this material as 
graphitic-crystalline rather than truly amor- 
phous has been realised. Moreover there is 
a wide range of different kinds of black vary- 
ing very widely in properties, particle size, 
dispersion, density, colour, etc. Especially 
important is the varying nature of its 
behaviour in the vulcanisation of rubber- 
carbon mixtures. (Chem. Industrie, 1951, 3 
(2), 58-60). 

While formerly it was customary to 
classify the various blacks according to 
origin or method of production, it is now 
more usual to designate them according to 
uses, of which there are many. About 100 
of these have been listed in the U.S.A. 

Several attempts have been made in Ger- 
many to produce active carbon black, includ- 
ing those of the I.G., BASF (Badische 
Anilin and Soda Fab.), and the Krupp- 
Conti process, largely under the stimulus of 
the pre-war autarchy or self-sufficiency 
policy. Another leading German pioneer 
was Degussa (Deutsche Gold- und Silber- 
scheide Anstalt, etc) who had a large plant 
at Kalscheuren bei K6ln, and used the 
method of carbonising aromatic hydrocar- 
bons, preferably naphthalene. Shortly 
before the war another firm began produc- 
tion, namely, the Russwerke Dortmund 
GmbH, now known as the Deutsche Gas- 
russwerke GmbH, in which Degussa and 
other German firms were interested, and who 
used not only naphthalene but also anthra- 
cene residues, the latter giving much better 
yields of black. A plant was also erected 
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at Gleiwitz/O.S. during the war, using tar 
oils as raw material. This Upper Silesian 
factory was dismantled by the Russians and 
re-erected in the Donetz district. Both the 
West German factories suffered considerable 
war damage and were only properly refitted 
about the beginning of 1950, but with con- 
siderable improvements and more modern 
plant. 

Some recent American and_ British 
developments and new processes are also 
noted briefly by the author, together with 
total world production figures. Total rub- 
ber consumption for 1950 was estimated at 
nearly 2,000,000 tons, and for carbon black 
about 700,000 tons, of which the U.S.A. 
probably accounted for at least 600,000 tons. 
In 1949, the English rubber industry im- 
ported more than 28,000 tons of black. It 
was hoped that the two new carbon black 
plants in Great Britain would dispense with 
these imports. Total European production, 
however, would still be no more than about 
60,000 tons, even then, including new French 
plants in Gasfeld St. Marcet where natural 
gas is available, and in the Saar where 
methane or mine gas is said to be plentiful. 

In Germany it is thought that, after pro- 
viding for the needs of the home rubber 
industry and other demands for carbon 
black, some 10,00 tons might be available 
for export. 





Canadian Cellulose Plant 


THE Celanese Corporation of America will 
shortly start construction of a large petro- 
chemical and cellulose-acetate plant near 
Edmonton in Canada, it has been announced. 

A new celanese affiliate named Canadian 
Chemical Co., Ltd., has been formed in 
Alberta to build and operate the plant on a 
site already selected. 

Tapping the natural gas resources of 
Alberta’s petroleum fields, the new com- 
pany will manufacture many basic organic 
chemicals never before produced in Canada. 
The company will utilise the celanese process 
of direct oxidation of petroleum hydrocar- 
bons. 

Acetic acid produced in the new plant will 
be combined with wood pulp from the 
Columbia Cellulose Co., Ltd., plant at Prince 
Rupert, B.C., to manufacture cellulose ace- 
tate, primary raw material for acetate yarns 
and plastics. Columbia Cellulose is also an 
affiliate of the Celanese Corporation 
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Higher Alkyl Chloride Industry 


Important Germicidal Uses for Surface-Active Compounds 


N important branch of the British 

chemical industry which has_ been 
developed since the war, is the production 
of surface-active compounds based on the 
higher alkyl chlorides. By making avail- 
able to British industry a range of valuable 
chemicals formerly obtainable only from 
the United States, this new industry repre- 


sents an important contribution to the 
national resources. 

The company responsible for these 
developments is Leda Chemicals, Ltd.. 
which was formed in 1943. It started 


operations in modest premises situated in 
Archway Road, Ponders End, Middlesex, 
where small quantities of various organic 
chemicals were produced. Research in- 
cluded pioneer work on solubilisation, as a 
result of which a transparent emulsion of 
DDT in water was developed and produced 
in very large quantities. During this period 
a market survey was undertaken both at 
home and abroad to determine the directions 
in which the company’s activities could most 
usefully be expanded. 

Largely as a result of this work the com- 
pany became interested in various surface- 
active compounds, especially those of a 
cationic type, and partly because of the 
difficulty of obtaining supplies the directors 
decided to start producing their own re- 
quirements of these chemicals. Potential 


A section of the distillation 
house showing some of the 


equipment used in distilling 
some of the higher alkyl 
chlorides 


users and importers were subsequently 
referred to the company by the Board of 
Trade and other Government bodies. Close 
contact was maintained with the Board of 
Trade, who encouraged the firm to develop 
the production of chemicals which had to 
be imported from hard currency countries, 
and were consequently difficult to obtain. 

Against this background it became evi- 
dent that the company was destined to con- 
centrate much of its attention on the field 
of higher alkyl chlorides and that larger 
premises would be required. In 1946 the 
works was therefore transferred to Wharf 
Road, Ponders End, and during the past 
four years considerable progress has been 
achieved in establishing an entirely new 
industry for Britain. 

No major difficulties were presented by 
the chemicals which could be produced with 
normal types of plant and equipment, but 
in the case of the higher alkyl chlorides 
many formidable obstacles had to be over- 
come. The process involved chlorination 
of the higher fatty alcohols, which had to 
be conducted at temperatures up to 200°C. 
Some of the processes had to be carried 
out under pressure, and even standard glass- 
lined equipment was unable to stand up to 
these severe conditions. The company was 


therefore obliged to have its own special 
plant 


designed and fabricated with the 
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assistance of manufacturers of glass-lined 
equipment. Valuable help was received 
from Quickfit & Quartz, Ltd., who collabor- 
ated closely in the early stages. 


Must Withstand Acids 


Valves and gaskets, as well as instruments 
such as temperature and pressure gauges, 
all had to be produced from materials 
capable of withstanding acids at high tem- 
peratures and pressures. Special vacuum 
pumps had to be used which were capable 
of distilling the products in the presence of 
moist hydrochloric acid gas. Special alloys 
had to be used for cocks and valves, and 
fortunately it proved possible to obtain 
from the United States small supplies of 
‘Teflon ’—the only material the company 
found capable of standing up to these con- 
ditions unaffected. These exceptional cor- 
rosion conditions made protection necessary 
for steelwork, buildings and foundations, 
and great difficulties were also encountered 
in handling materials such as thionyl chlor- 
ide and silicon tetrachloride. 

Having successfully developed the pro- 
duction of higher alkyl chlorides with radi- 
cals ranging from octyl (Cs) to stearyl (Cis), 
the company used these compounds as 
intermediates in the manufacture of the 
quaternaries, which are now the principal 
products marketed. Among these chemicals 
is lauryl pyridinium chloride, which 
formerly had to be imported. This product 
is a cream-coloured waxy solid, resembling 
soap in appearance and in the copious 
lather produced with water. It is very solu- 
ble in water, 62 gms. being dissolved by 
100 ml. of hot water, and its solutions have 
a very low surface tension. It is very 
soluble in acetone and ethanol and is also 
soluble in benzene and carbon tetrachloride. 

The main use of lauryl pyridinium chlor- 
ide is in the textile industry to prevent the 
clogging or incrustation of the spinnerettes 
in the acid bath used in viscose spinning. 
This chemical is also used as a fixing agent 
for direct dyestuffs giving them excellent 
fastness. Its use greatly softens the handle 
of cotton or rayon clothes, while its bac- 
tericidal action prevents mould growth. It 
is also employed as a general cationic emul- 
sifying, wetting and dispersion agent in the 
preparation of industrial emulsions, as a 
dandruff remover in the toilet industry, and 
as an anti-static agent in the plastics indus- 
try. Very powerful germicidal properties 
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make it an excellent general disinfectant 
and bactericide in concentrations as low as 
200 parts per million. 

The company also supplies cetyl pyridin- 
ium chloride, which is used to prevent the 
running of dyes and also to give coarse 
cotton goods a very soft handle. This 
material is also used for sanitation purposes, 
being soluble in water and one of the most 
powerful germicides known. At concen- 
trations from 1 in 2,000 to 1 in 20,000 it is 
effective for this purpose in both acid and 
alkaline conditions (pH2-»). Apart from its 
use as a general sanitiser, it is used in 
surgery since it is non-toxic and concentra- 
tions as high as 1 in 200 have.no harmful 
effects on the skin. An excellent emulsi- 
fying agent, it has been incorporated in 
insecticide compositions to form  oil-in- 
water emulsions. Because of its power to 
make normally water-repellent substances 
adhere in the presence of water, it finds 
another useful application in coating road 
surfaces with tar and stones (THE CHEMICAL 
AGE, 23 September, 1950). The material 
imparts a positive electrical charge to sur- 
faces in contact with it, so that these surfaces 
repel particles of dust which normally cling 
to them. There is accordingly believed to 
be a great future for it in the field of 
polishes. It has also been used in the manu- 
facture of gramophone records to prevent 
the collection of dust due to the static elec- 
trical charges built up. This application is 
proving particularly valuable in connection 
with the new long-playing polystyrene 
records. 


Food Sanitation Uses 


Other products include quaternaries based 
on substituted amines such as lauryl di- 
methyl benzyl ammonium chloride. These 
compounds are used very extensively in the 
United States for pharmaceutical and 
general sanitation purposes, especially in 
disinfecting dairy equipment, brewery 
equipment, and for food sanitation gener- 
ally. In fact, it is a legal requirement in 
several American States that all food 
establishments, bars, etc., should have this 
material present in the required concentra- 
tion in water used for washing up. 

The United States Pharmacopoeia have 
included this material under the title of 
‘“benzalkonium chloride.’ This latter is a 
mixed alkyl dimethyl benzyl ammonium 
chloride, the alkyl radicals ranging from Cs 
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to Cis with a predominance of Cy». The 
bactericidal and germicidal power of benzal- 
konium chloride solution is about 60 times 
as great as that of the best known proprie- 
tary disinfectants. The effect is instantane- 
ous, and as little as one part of benzalkonium 
chloride in 80,000 of water completely 
inhibits the growth of the tubercle bacillus. 
Concentrations of less than 1:1,000 are 
neither toxic ner irritating and can be used 
for disinfecting combs, brushes, razors and 
clippers in hairdressing. 

Leda Chemicals, Ltd., believe that at 
present they are the only company outside 
the United States which is producing this 
chemical on a commercial scale. They are 
now supplying British firms with various 
quaternaries of the higher alkyl chlorides. 
They are also doing a large and expanding 
trade with the Continent and the ~ British 
Commonwealth, and there is a_ distinct 
possibility that they may be able to supply 
Canada and even the United States. 
Recently cetyl pyridinium chloride was 
supplied to a hospital ship fitted out in 
Denmark for use in Korea, this being the 
only germicide sanctioned for use on board. 
An important advantage possessed by the 
material is its portability, since the com- 
pound is a solid which can be produced in 
pellet form for use in first-aid kits, and can 
be readily dissolved in water. 


Future Expansion Planned 


The company’s future plans are to expand 
the entire field in which these higher alkyl 
radicals enter into the composition of 
organic chemicals. In particular, it is pro- 
posed to manufacture commercially the 
higher alkyl mercaptans used in the syn- 
thetic rubber industry, high alkyl amines 
used in ore flotation and in the textile 
industry, the higher alkyl nitriles, and 
various other classes of organic chemicals 
based on the fact that the higher alkyl 
chlorides are excellent intermediates for 
introducing the alkyl radical. 

As a result of its experience in the field 
of textile chemicals, the company is looking 
into the question of textile fibre impregna- 
tion with various compounds to impart new 
and desirable properties such as water re- 
pellance, fire-proofness, increased tensile 
strength, etc., by using some of these long- 


| chain radicals in conjunction with synthetic 


| production of 


A plant has been installed for the 
intermediates for this pur- 
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pose such as dicyandiamide, which is now 
being manufactured on a limited commer- 
cial scale. 


Czech Research Director 


The firm has its own chemical engineer- 
ing staff, fitters, welders, designers, draughts- 
men, etc. Research is carried out under 
the aegis of Dr. Stanislaus Malachta, D.Sc., 
formerly of Prague University, who is chief 
research chemist. He has a staff of five 
research chemists and has been largely res- 
ponsible for the new processes developed. 
At the head of the chemical engineering 
section is Mr. H. Curtis, B.Sc., A.R.LC., 
A.M.LChem.E., formerly of Mactaggart & 
Evans, who has been in charge of the design 
and installation of plant. Mr. Curtis’s 
work has been outstanding in solving the 
manifold problems associated with the 
highly corrosive nature of the materials 
used. Production has been in the hands of 
the technical director, Mr. Edward Shamash, 
B.Sc., A.R.LC., who is the works manager. 
The fact that the chemists and technicians 
work very happily together as a team ‘s 
evident from the enthusiasm and rapidity 
with which processes have been taken from 
their first inception in the laboratory to full 
commercial production. 

One of the major factors responsible for 
the company’s success is productivity. All 
plant is designed with a view to the provi- 
sion of mechanical handling and automatic 
controls. A feature of the works is the very 
small number of employees engaged on pro- 
duction, and this economical use of labour 
has enabled the company to be very com- 
petitive in all world markets. New and im- 
proved chemical procedures are constantly 
beng developed. 

The company is now in the process of 
moving to a new 14-acre site situated at 
Waltham Cross, where existing and future 
products will be manufactured under the 
most modern conditions. 

Among the chemicals to be produced at 


“Waltham Cross is a new quaternary ammo- 


nium compound based on morpholine, which 
is being developed in the United States as a 
combined detergent and bactericide and 
which possesses powerful deodorising pro- 
perties. It is also hoped to develop the 
alkyl derivatives of the silicones by the use 
of these versatile new materials, the higher 
alkyl chlorides. 
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Belgian Sulphur Recovery 
Low Sulphur Content of Coal 


Ae to Georges Leonet, writing 
in L’Ind. Chim. Belge (1951, 16 (1), pp. 
14-21) on Belgian processes for sulphur 
recovery, Belgian coals are relatively poor 
in sulphur, their content ranging from 0.8 to 
1.3 per cent, or, say, an average of 12 kilos 
per ton. The author is chemist of the City 
of Brussels and secretary of the Commission 
des Etudes Chimiques de |’Association des 
Gaziers Belges, and he says that although 
nearly 7,000,000 tons of coal were treated in 
gas works and cokeries in 1949, little of the 
sulphur content was recovered; and the 
reason, strange as it may seem, was largely 
due to the fact that natural sulphur until 
recently was being sold in Belgium at such 
a low price that gas-works or coke sulphur 
could not be economically recovered. The 
greater part of the coal was dealt with in 
cokeries, and only about 44,000 tons at gas- 
works, properly. Out of 2,930,000 cu. m. 
of gas produced, about half (1,483,000) was 
used for heating in the coke ovens, and the 
remainder for public supply, metallurgical, 
and synthetic purposes. The total theoreti- 
cal sulphur content could be 14,650 tons and 
with a 75 per cent yield, 11,000 tons; but 
since practically none of the coke oven gas— 
constituting about half the total source of 
sulphur—and little or none of that used 1n 
the metallurgical industries has ever been 
desulphurised, the only feasible source would 
seem to be the gas used for synthetic pur- 
poses and part only of the town gas, i.e., a 
maximum of about 4,000 tons, or say 3,000 
tons from a 75 per cent yield. The various 
methods used, says M. Leonet, are as 
follows: 

Most of the gas-coke-works use the dry 
method with iron oxide. There are some 
exceptions. The Société Carbonisation Cen- 
trale 4 Tertre, the City of Brussels coke- 
works and the Cokerie des Charbonnages 
d’Anderlues, desulphurise in two stages: (a) 
partial recovery by the wet method, and (b) 
final elimination of hydrogen sulphide using 
ferric hydroxide. At the Brussels and 
Anderlues gas-works the Seabord sodium 
carbonate method is used, wherein much of 
the sulphur is lost. At Tertre they have 
been using the process adopted by the Dutch 
State mines, with ferric ferrocyanide, but it 
is understood that this method is likely to be 
modified or replaced. Other methods used 
in Belgium are roasting and solvent extrac- 
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tion, the latter including the Jacobs process. 

Lastly, the author points out that in Bel- 
gium there are probably at least 500,000,000 
cu.m. of town gas treated regularly with 
ferric hydroxide, and at 5 g. per cu. m. this 
should amount to 7,000 tons of sulphur per 
year. Reference is also made to the Hydro- 
sulf process described some years ago 
(Leonet, Rev, Gen. du Gaz, 1935, Decem- 
ber) in which sulphur is recovered as Na.S. 
Despite these low figures for actual recovery 
of sulphur in Belgium, however, the poten- 
tial recovery, if economic conditions justified, 
would total about 24,500 tons. 





Centennial Celebration 
300 Guests Attend Directory Luncheon 


OME 300 guests, from the Press, adver- 

tising and printing worlds, met at Gros- 
venor House, London, on 6 March at a 
luncheon to celebrate the Centennial Issue 
of ‘The Newspaper Press Directory,’ which 
was acquired in 1949 by Benn Brothers, 
Ltd., from C. Mitchell & Co., Ltd. Benn 
Brothers are the publishers of THE CHEMICAL 
AGE and other trade and technical journals. 

Owing to the absence through illness of 
Mr. E. Glanvill Benn, the chairman of Benn 
Brothers, Sir Ernest Benn, presided. 

The toast of ‘One Hundred Issues of The 
Newspaper Press Directory’ was proposed 
by Col. the Hon. J. J. Astor, chairman of 
The Times. It was not easy, nowadays, he 
said, to plan ahead for more than a few 
weeks, or even days, and it was a consider- 
able achievement at any time to create an} 
institution that would flourish for 100 years. 
He wished the directory success in the next} 
century. 

Mr. Norman French (managing director), 
responding, said that the founder of ‘ The} 
Newspaper Press Directory,’ Mr. Charles} 
Mitchell, created in fact the first trade direc- 
tory of any kind to be published anywhere. | 
There in the first issue, Charles Mitchell} 
advised advertisers, when looking at the} 
circulation of an advertising medium to 
regard its quality rather than its quantity. 
To-day the quantity of newspapers was res- 
tricted, but no action of the Government or | 
the planners could curb the desire, inherent 
in every journalist, to bring out day by day 
or week by week the very best in him for the 
journal he served. 

Sir Ernest Benn proposed the toast of | 
‘The Guests’; and Lord Mackintosh of 
Halifax, responded. 
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Dyestuffs Repay Science 
Part Two—The Medical Uses of Some Dyestuffs 


T is not easy to understand why 

only some few dyestuffs should have 
been found to have powerful bactericidal 
action; it might have been thought that most 
dyestuffs inasmuch as they disturbed the 
balance of radiation falling on the bacteria 
would have shared this activity. This is one 
of the countless problems in this field still 
remaining to be solved. The activity of 
some of the dyestuffs is, however, beyond 
queston and it will be of interest to consider 
a few special cases in a little more detail. 


Genesis of the Sulpha Drugs 

The ‘streps’ are some of the most un- 
pleasant bacteria which share this world 
with us and it was only in the middle of the 
*30s that they suffered a serious setback after 
a hideously successful career. This setback 
was caused by an azo dyestuff. As early as 
1913 Eisenberg had reported that chrysoi- 
dine, a brown azo dyestuff, would destroy 
certain bacteria in vitro and in 1919 Heidel- 
berk and Jacobs, of the Rockefeller Institute, 
showed that when sulphanilamide was diazo- 
tised and coupled with hydrocuperine, a 
dyestuff which had ‘some lethal activity 
towards pneumococci was formed. In 1932, 
Mietzsch and Klares, of I.G., applied for « 
German patent for an orange-red azo dye- 
stuff, closely akin to chrysoidine; it was first 
called ‘ Streptozon’ and later ‘ Prontosil.’ In 
1933, Domagk, of the 1LG., inoculated a 
thousand white mice, each with enough cf 
a culture of streptococcus bacteria to kill a 
cat; every mouse should have died in a day 
or two, but each was also given Prontosil 
orally, and every one of the thousand sur- 
vived. The experiment was _ repeated 
successfully on rabbits, and finally the life 
of Domagk’s own daughter who had become 
infected by streptococci which Domagk had 
probably carried ‘home on his hair, was 
saved when, as a last resort, Prontosil was 
administered to her. 

The French school followed up this work 
and showed that although Prontosil was 
marvellously effective in vivo it was inaffec- 
tive in vitro. Presumably, therefore, the 
agent that was deadly to streptococci was 
not Prontosil itself but a degradation pro- 
duct; this they found to be the case, and 
identifide the toxic agent as a sulphanilamide. 


Later this substance was the starting point 
for the synthesis of the M. and B. drugs 
sulphapyridine, sulphaguanidine, sulphathi- 
azole, etc. The orange-red azo dyestuff for 
woollens was the first really effective death- 
dealer to streptococci and was the progenitor 
of the M. and B. class of drugs. 
Congo Red as a Therapeutic Agent 

Congo Red is of considerable interest to 
the dyer inasmuch as it was the first of the 
‘direct’ colours to be discovered, the first 
colouring matter found to be substantive to 
cotton. This discovery was made by Botti- 
ger in 1884 and although Congo Red has 


» since found several uses, it is nevertheless 


surprising that it should have valuable thera- 
peutic properties as well. 

Green” has reported that a 1 per cent 
aqueous solution of Congo Red is a useful 
therapeutic, relatively non-toxic, and will 
sometimes give results in cases where the 
sulphonamides have failed. He reported 
that 50 cases of pneumonia were treated 
exclusively by means of a 1 per cent Congo 
Red solution and oxygen; in this group 
there was not a single death. Various other 
afflictions were treated with Congo Red and 
in one case of cerebral meningitis the dye- 
stuff was injected directly into the spinal 
column; the patient responded quickly and 
eventually recovered. It has, of course, to 
be remembered that Congo Red is very 
closely linked chemically to the sulphon- 
amides. 

Anti-Tudercular Activity 

Particular interest attaches to reports that 
some dyestuffs inhibit the activity of the 
tuberculosis bacteria. Thus Meissner and 
Hesse as early as 1930 showed that some 
azine dyestuffs such as Indamine Blue had 
a very slight therapeutic effect in the treat- 
ment of tuberculosis. Gillissen“ later 
showed that Nile Blue, Toluidine Blue and 
thionine dyes showed metachromasia with 
either human or bovine tubercle bacilli. 
Later, Gillissen and de Luna® found that 
basic dyes are more toxic than acid dyes to 
tubercle bacilli although the presence of 
amino groups appears to be of no impor- 
tance per se; halogen substituents in the dye- 
stuff molecule make it more toxic to the 
bacteria. Metachromatic dyestuffs, too, are 
especially active. 
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The dyestuff which was obtained by coup- 
ling diazotised p-sulphanilamide with 
o-chlorphenol was found by Ingle ef al” 
to be effective in concentrations of 0.1 per 
cent against Mycobacterium tuberculosis, 
and so were two other dyestuffs made along 
similar lines, actually from (a) diazotised 3- 
undecyl-2,5-dihydroxy-p-quinone and o- 
chlorphenol; (b) diazotised 3-undecyl-2,5- 
dihydroxy-p-quinone and o-iodophenol. 
Inhibition of Influenza Virus 

Some dyestuffs inhibit the multiplication 
of influenza virus. Fleisher” has recently 
tested twenty-two different dyestuffs for 
their inhibiting action on influenza virus. 
He found that when the tests were made in 
vitro, the following dyestuffs were effective: 
Brilliant Cresyl Blue, Nile Blue A, Cresyl 
Violet, Janus Purple, Janus Blue G, Janus 
Green B, Diethylsafranineazo-4-(1-pheny]l- 
3-methylpyrazolone-m-sulphonamide). 

The last two were also tested by intraven- 
ous injection into mice which had been 
inoculated with influenza virus. When the 
dosage of the dyestuff was close to the LD50 
(the LDS50O is the smallest dose of a drug 
necessary to kill 50 per cent of the animals 
within the test period), the dyestuff pro- 
longed the survival time of the mice. 
Perhaps this work may open up a new line 
of attack on influenza, but it must be said 
that there is no present indication of any 
approach to clinical usefulness. 

Blood Clotting 

The dyestuff, Congo Red, when added to 
the blood stream, considerably shortens the 
bleeding and clotting times. Green” reports 
that this dyestuff has frequently been used 
in cases of nose-bleeding and in post-opera- 
tive bleeding with excellent results. Children 
who were just going to have their tonsils 
removed were dosed with Congo Red and 
suffered less bleeding, during and after the 
operation. 

Anthelmintic Properties 

Some dyestuffs have been used for the 
destruction of parasitic worms. Gentian 
Violet has been used to eliminate some types 
of worms from the intestinal tract, and 
according to Faust” it is the only known 
specific for round-worm infection (strongy- 
loidiasis). It is administered in enteric 
coated tablets and is usually tolerated well 
by the human host. It has also proved 
effective for the treatment of pinworm. 
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Miller et al* have reported a high propor- 
tion of cures. 

The preparation of pyrimido-2’-cyanine 
dyes, which are claimed to be suitable for 
treating roundworm infestations, has been 
described by Brooker, Holcomb, and 
Banks”. 

The filarial worm Litomosoides caranii 
has also been treated with dyestuffs. It 
requires oxidative metabolism for its survi- 
val and very low concentrations of cyanine 
dyes of the order of 6.5 x 10-* M or roughly 
one microgram inhibit the oxygen uptake of 
the worms. According to Bueding™ the 
chemotherapeutic activity of the cyanine 
dyes in filariasis of the cotton rat is due to 
the inhibition effect of these dyestuffs on the 
respiratory action of the parasite. In 
another paper, Peters, Bueding, Valk, 
Higashi and Welch” report that one member 
of the cyanine group of dyestuffs will inhibit 
the oxidative mechanism of the filarial worm 
in vitro in dilutions as great as 1 in 40 mil- 
lion. Rats could be cured, i.e., freed from 
the parasite, by treatment with safe doses of 
the dyestuff. 

A clinical trial that was made with one 


of the cyanine dyes against filariasis, 
did not, however, give very satisfactory 
results. According to Peters”, of Western 








Reserve University Medical School, Cleve- | 
land, the dyestuff 1-ethyl-3,6-dimethyl-2- | 
phenyl-4-pyrimido-2-cyanine chloride was | 
tried against Wuchereria bancrofti infections. 

Patients had two-millionths of their body | 
weight of this dye injected intravenously | 
every day. At first, microfilaria counts of 
their peripheral blood showed marked reduc- 
tion during and immediately after treatment 
but unfortunately they returned in a few 
weeks to pretreatment levels, showing that 
the treatment had not killed the adult worms. 


~~ 


Tumours inthe Dyestuff Industry 
It has unhappily transpired that some of | 
the intermediate compounds used in the pre- | 
paration of dyestuffs and textile auxiliaries, | 
possess the property of inducing growths in | 
the people who work with them. Such 
growths are very slow in appearing and in | 
a report by Goldblatt®* it is stated that the 
mean period from first entrance of the person 
into the industry till the first discovered 
tumour was almost 19 years. This report 
concerned the appearance of 99 cases of | 
bladder tumour, of which 58 were fatal, and 
all the cases appeared among workers in two | 
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factories which made (a) aniline by reduc- 
tion of nitrobenzene, (b) a-naphthylamine by 
reduction of a-nitronaphthalene, (c) 8-naph- 
thylamine by amidation of 8-naphthol, and 
(d) benzidine from nitrobenzene via hydra- 
zobenzene. The tumours were the most 
likely to be malignant when the affected 
worker had been working on #-naphthyl- 
amine, but malignant tumours appeared in 
some of those who had worked on the other 
compounds, too. There is no doubt that 
the amines had been absorbed into the body 
because the average daily excretion of naph- 
thylamine (including other aromatic amines) 
was about 0.04 grams in 1,500 grams urine; 
improved working conditions later reduced 
this figure to 0.012 grams per day. But out 
of evil may come good, for the incidence of 
bladder cancer in the dyestuffs industry is 
being intensively studied to develop a new 
attack on the plague of industrial cancer. 
According to the Annual Report, British 
Empire Campaign’, it is possible that the 
use of 8-naphthylamine may be generally 
prohibited in industry. 

Some dyestuffs, too, but apparently only 
those of the azo series, have some carcino- 
genic activity. In particular p-dimethyl- 
amino-azobenzene and p-methylamino-azo- 
benzene and some of their derivatives have 
been shown to be active. If a dyestuff of 
this class is to possess carcinogenic activity 
it must, as has. been shown by J. A. Miller 
and E. C. Miller”, have at least one methyl 
group attached to the amino nitrogen atom, 
and the rings must bear either no substi- 
tuents or carry only certain substituents pre- 
ferably in the 3’ position. 


Cancer Therapy with Dyestuffs 

In a review of the chemotherapy of cancer, 
Karnofsky” has dealt briefly with the sub- 
ject of dyes. Zahl and Waters” tested a 
series of colloidal dyes but could not demon- 
strate a selective uptake by tumour cells, 
although they did find that there was some 
concentration of the dyestuff in the stroma 
surrounding the tumour, or at the interface 
of the normal and cancerous tissues. 

Boyland” tested various derivatives of the 
sulphonamides and found that several sub- 
stances, including 4,4-diamino diphenyl 
ether, were effective in temporarily inhibit- 
ing tumour growth in mice. However, 4,4- 
diamino diphenyl ether did not prove effec- 
tive on clinical trial”. 

Lewis and Goland”®” tested a-long list 
of acridine and other dyes (oxazines, 
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xanthines, thiazines and anthraquinones) by 
oral administration. Many of the dyestuffs 
stained tumours in mice and retarded tumour 
growth. They did not, however, produce 
regressions in growing tumours, or prevent 
tumours from ‘taking’ on transplantation. 
The effect of the administration of the com- 
pounds, according to Lewis and Goland, was 
that ‘it simply slowed the rate of multiplica- 
tion of tumour cells.’ Of 331 acridine com- 
pounds (some of them dyes, some of them 
antimalarials which were given orally to 
tumour-bearing mice) 204 stained tumour 
tissue and brought about some retardation 
of growth, by slowing the rate of division of 
their cells. Of these acridines only those 
carrying one or more amino groups were 
effective. ‘Sixteen of them retarded tumour 
growth to such an extent that when the un- 
treated mice (controls) died (14-16 days) 
with tumours measuring 8,000 to 11,000 
mm.*, the mice that had been fed these com- 
pounds were healthy and had tumours 
measuring 200 to 455 mm.*, or 1/20th to 
1/40th that size.’ 

It is clear that the acridines slow down 
tumour development, but apparently do 
nothing to cure it. In what light this must 
be regarded for the future is a matter for 
conjecture. 


Fungicidal Action 

Inasmuch as some dyestuffs have been 
shown to attack bacteria, protozoa, and 
parasitic worms, it is perhaps not a matter 
for surprise that they should be able to 
attack fungi, too. In fact, mild cases of 
athlete’s foot have been reported by 
Tobias® to benefit from treatment with a 2 
per cent solution of Gentian Violet in alco- 
hol. The triple dye mixture, already re- 
ferred to, has been used for the treatment 
of ringworm (which is caused not by a worm 
but by a fungus). Another illustrative case 
is to be found in the work of Williams™ 
who-grew nineteen pathogenic fungi on pep- 
tone media containing various dyestuffs and 
showed that as a rule growth was more 
prolific when acid dyes were used, but that 
basic dyes were toxic. 

It seems to be clear that for some purposes 
basic dyes are more lethal than acid dyes. 
In particular the frequency with which some 
of the commonest basic dyestuffs such as 
Gentian, Crystal and Methyl Violets, are 
used is strongly suggestive that basicity is 
important, but it is not easy even to make 
a cogent guess as to why it should be so. 
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There are no very special features that are 
evident in the properties of some of these 
dyestuffs; they seem to be ordinary enough. 
Methyl Violet, for example, is a cheap 
and bright colour which is used for dyeing 
tannin-mordanted cotton and for calico 
printing. It will, too, dye cellulose acetate 
directly, and is also used for the preparation 
of ink for typewriter ribbons, stamp pads, 
etc. Structurally it is one of the tripheny]- 
methane groups of dyestuffs, a group which 
contains some of the oldest and brightest of 
dyestuffs. 

Malachite Green, too, belongs to the tri- 
phenylmethane series; it was discovered as 
early as 1878. It is a basic dyestuff and dyes 
wool, silk, leather and acetate silk a bluish- 
green; it can also be used on cotton that has 
been mordanted with tannin and tartar 
emetic. It is not easy to relate such every- 
day properties to the medical uses of these 
dyes. 

Phenolphthalein 

Phenolphthalein is itself hardly a dye, but 
rather an indicator; it is, however, the sim- 
plest member of a chemical group which 
includes many dyestuffs. Phenolphthalein 
has a cathartic action and has been widely 
used; it seems not to suffer from the defects 
of most other cathartics. The story may he 
apocryphal but it has been related that this 
virtue of phenolphthalein was discovered 
fortuitously, as the result of a manufacturer 
adding phenolphthalein to one of his bever- 
ages in order to improve its colour, and 
indirectly enabling the dyestuff chemist to 
provide for yet another field of medical 
science. 

Genito-Urinary Antiseptics 

Some dyestuffs have been used as antisep- 
tics for the genito-urinary system. Methy- 
lene Blue has long been used in medication 
of this sort, but is not so highly valued 
to-day as formerly for this purpose. It has 
recently been reported to stimulate uterine 
contraction™. 

Acriflavine has been used as a urinary 
antiseptic, sodium bicarbonate being given 
simultaneously to keep the urine alkaline. 
Neutral acriflavine solutions have been used 
as irrigating fluids in the treatment of 
gonorrheal urethritis in both sexes. More 
powerful drugs have, however, now replaced 
acriflavine and related acridine dyestuffs as 
urinary antiseptics. 

Anti-Malarials 
Some of the powerful anti-malarial drugs 
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are very closely related to dyestuffs, if they 
are not actually dyes themselves. Atebrine 
is closely related to the acridine dyestuffs and 
actually dyes the patients who take it yellow 
—fortunately only temporarily. 


Open Wounds 

These, as has already been indicated, may 
be treated with acridine dyestuffs. They 
are sometimes syringed with a 0.1 per cent 
solution of acriflavine in physiological solu- 
tion. Acriflavine has also been used for the 
treatment of suppurative infection of the 
middle ear. 

The azo dyes, typical of which is Scarlet 
Red, are used not so much as general anti- 
septics as for wound healing. Scarlet Red 
has been used extensively for wounds, burns, 
chronic ulcers, bedsores and allied afflic- 
tions. Some dyestuffs of which Scarlet Red 
is typical promote growth of skin over 
wounds. 

(To be continued) 
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Two New Chemical Elements Confirmed 
Properties Revealed by Optical Spectra 


Co ore. investigations recently 
carried out at the U.S. National Bureau 
of Standards give positive identification of 
the two new artificial elements, technetium 
(Tc) and promethium (Pm), which are by- 
products of uranium fission. Not found in 
nature, the elements were supplied to the 
Bureau by the Atomic Energy Commission. 
Studies of the first optical spectra of these 
elements, carried out by W. F. Meggers, 
B. F. Scribner, and W. R. Bozman, Bureau 
scientists, have revealed by analysis and 
interpretation many properties of the atoms 
and of their nuclei. 

Reliable wavelengths and intensity data 
for about 5,000 new spectral lines, the 
strongest of which are at least one thousand 
times more sensitive than their X-ray spectra, 
have resulted from these studies which give 
new impetus to a more extensive search for 
the elusive elements in natural sources. 

For many years these two predicted ele- 
ments were vainly sought in nature. One 
was predicted in 1869 by Mendeléeff, whose 
observation that chemical valencies were 
periodic functions of atomic weight led him 
to affirm that a chemical homologue of 
manganese was unknown. The other was 
predicted in 1902 by Brauner, who pointed 
out that the atomic weights of neodymium 
and samarium differed by six units whereas 
the average difference in weight of proxi- 
mate rare earths was only three units. 


Further Efforts Inspired 

Many of the chemical and physical pro- 
perties of these missing elements could be 
predicted from their positions in the periodic 
chart of the atoms, and this inspired count- 
less attempts at discovery, most of which 
were never reported because they ended with 
negative results. In 1913 the discovery by 
Moseley of a simple relation between X-ray 
frequencies and atomic numbers fixed the 
atomic numbers of the two elusive elements 
as 43 (techetium) and 61 (promethium) res- 
pectively, and inspired further efforts to 
detect them in chemical concentrates from 
ores. 

Thus, in 1925, three German scientists pub- 
lished three X-ray wavelengths as proof that 
they had concentrated and identified element 
number 43 which they named masurium. 


This discovery, however, was never repeated 
or confirmed. Likewise, in 1926, X-ray 
evidence for the discovery of element 61 was 
reported almost simultaneously by two 
groups of American scientists and by a pair 
of Italian chemists. The Americans named 
it illinitum, the Italian florentium. These 
discoveries also were never later verified. 


Transmutation Yield Small 

After the discovery of artificial radio- 
activity in 1934 by Joliot and Curie ‘t 
became theoretically possible to manufac- 
ture these unseen elements by transmutation 
of others, and because element 43 was indeed 
first technically produced in 1937 by neutron 
bombardment of molybdenum 42 it was 
named technetium. But the transmutation 
yield, even with the largest cyclotrons, is very 
small. With the construction and operation 
of chain-reacting uranium piles in 1942, an 
entirely new and vastly more efficient method 
of making the missing elements became 
available. When uranium undergoes fission, 
6.2 per cent of the atomic fragments become 
atomic number 43, and 2.6 per cent become 
atomic number 61. 

In 1949, the National Bureau of Standards 
received from the Oak Ridge National 
Laboratory several milligrams of each of 
these fission products for the purpose of 
making reliable descriptions and analyses of 
the spectra characteristic of these artificial 
elements. A total of 4 milligrams (0.00013 
ounce) of highly pure Tc was used to photo- 
graph the arc and spark emission spectra 
with a large diffraction grating. The spectra 
were recorded several times from the ultra- 
violet (2200 A) to the near _ infra-red 
(9000 A), and between these limits the wave- 
lengths and relative intensities of about 2,300 
radiations characteristic of Tc atoms and 
ions were determined. By comparing inten- 
sities in arc and spark excitation the lines 
could be definitely assigned to either neutral 
Tc atoms or to singly ionised (Tc) atoms. 

Analysis of the data of the first spectrum 
of Tc shows that in the normal unexcited 
state Tc atoms (like Mn atoms) have five d- 
type and two s-type valence electrons. Some 
200 lines, representing two-thirds of the total 
observed intensity, have been explained 
as transitions between 20 spectral terms 
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belonging to quartet, sextet, and octet sys- 
tems. A spectral series extrapolated to an 
ionisation limit shows that energy of 7.45 
electron volts is required to remove from <« 
Tec atom its last bound electron. 

Two milligrams of Tc were reserved for 
the investigation of the hyperfine structure 
of certain lines. For this purpose the 
sample was excited at very low pressure in 
a hollow cathode cooled with liquid nitrogen 
to sharpen the lines, and the radiations were 
examined with interferometers of high 
resolving power. From the number and 
spacing of hyperfine components it was 
found that the nuclei of Tc atoms with 43 
protons and 56 neutrons have a mechanical 
moment of 9/2 (h/27). Furthermore, the 
same Tc atomic nuclei were found to possess 
a magnetic moment of about 5.2 nuclear 
magnetrons. 


Rare Earth Character Shown 


Five milligrams of Pm were made avail- 
able for an investigation of the absorption 
and emission spectra. The _ rare-earth 
character of this sample was immediately 
disclosed by strong bands in its absorption 
spectrum and by an extremely complex emis- 
sion spectrum when excited by electric arcs 
or sparks. The principal absorption bands 
were observed to have wavelengths 494.5, 
548.5, 568.0, 685.5 and 735.5 millimicrons, 
in excellent agreement with earlier measure- 
ments made by the Oak Ridge National 
Laboratory on another sample. The arc and 
spark emission spectra of Pm were recorded 
photographically with a large diffraction 
grating, and the wavelengths and intensities 
of more than 2,200 lines were determined 
between the ultraviolet (2300 A) and the red 
(6900 A). 

Unfortunately, it was not possible with the 
sources employed to differentiate the spec- 
tral lines of neutral and of ionised Pm atoms, 
and the sample was too highly radioactive to 
recover for further experiments. Conse- 
quently, the preliminary description of the 
emission spectrum of Pm, although it con- 
firms the discovery of the long-sought rare 
earth and provides a sensitive test for future 
identification of Pm, is at present inadequate 
for structural analysis and derivation of 
atomic energy levels. These preliminary 
observations call attention to hyperfine 
structure of Pm lines, indicating that the 
nuclei of Pm atoms with 61 protons and 86 


optical spectra. 
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neutrons possess mechanical and magnetic 
moments deserving detailed study. 

Although several different isotopes of both 
Tc and Pm have been made artificially they 
are all radioactive. The most stable identi- 
fied isotope of Tc has atomic mass of 99 and 
a half-life of about 500,000 years, whereas 
for Pm the corresponding quantities are 147 
and 3.7 years. The present knowledge con- 
cerning nuclear stability does not definitely 
deny the existence of possible production in 
nature of other isotopes of Tc or Pm. Thus, 
the provisional spectroscopic identification 
of Tc in the sun seems to require either a 
longer-lived isotope or possibly the transmu- 
tation of Mo. 

These considerations have spurred sensi- 
tive searches for Tc in terrestrial materials, 
and will probably lead to similar searches 
for Pm in natural sources. The new inform- 
ation about chemical and physical properties 
of artificial Tc and Pm can now be applied 
to concentration and separation without loss 
on account of such factors as high volatility 
and co-precipitation. 

Finally, for positive proof of the presence 
of these elusive elements there are now 
reliable data on their uniquely characteristic 
The strongest lines of neu- 
tral Tc atoms have wavelengths, in angs- 
troms, and relative intensities (in parentheses) 
as follows: 4297.06 (500), 4262.20 (400), 
4238.19 (300), 3636.10 (400). Similar data 
for singly-ionised Tc atoms are: 2543.24 
(1000), 2610.00 (800), 2647.02 (600), 3257.2 
(400), 3212.01 (300), 3195.21 (200). The 
strongest lines of Pm atoms, probably singly 
ionised. have wavelengths and intensities as 
follows: 3998.96 (100), 3957.74 (100), 
3919.09 (100), 3910.26 (100), 3892.16 (100). 
These wavelengths and relative intensities 
are the most sensitive and critical criteria 
for the detection of Tc and Pm, respectiveiy 
in nature. 





February Steel Record 


Steel production in February, including 
the last two weeks of private enterprise 
(prior to nationalisation on 15 February) 
was at an annual rate of 16,952,000 tons. 
This is the highest rate ever achieved in 
February and was 54,000 tons more than the 
same month of last year. Output of pig 
iron also increased, being at an annual rate 
of 9,687,000 tons compared with 9,588,000 
tons in February, 1950. 
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Broadening the Chemist’s Outlook 
Avoiding the ‘ One-track’ Mind 


HE need to have a broad human outlook 

and, although they might be specialists, 
to avoid the dangers of a ‘ one-track’ mind 
were the main themes of the speakers at the 
annual dinner and dance of the London 
section of the British Association of Chem- 
ists held in London on 9 March. 

Proposing the toast of the London section, 
Major S. E. Porter, T.D., B.Sc., president- 
elect, said he believed it was the first section 
to invite ladies to its gatherings. 

Miss W. Wright, B.Sc., F.R.LC., replying, 
emphasised the need for looking ahead. 
Although we might all tend to regret the 
passing of the good old days we must not 
only live for the present but also plan for 
the future. Unity and loyalty, she sug- 
gested, should be the motto for the BAC. 
Loyalty in the things which needed doing 
and unity to pull together in accomplishing 
them. The BAC and the London section had 
been fortunate in the people who had helped 
it and continued to do so, but she felt that 
it should not be too dependent and should 
strike out for itself and be an orphan—if 
need be an orphan of the storm. 

‘Our Guests, was proposed by Mr. 
H. T. F. Rhodes, although he said he had 
been told that, as chairman, it was not really 
right for him to give this toast. After his 
long association with the BAC as a member 
of the London committee, assistant secretary, 


editor of the journal and a member of the 
council, he felt he must take this opportun- 
ity which might not occur again. A great 
feature of the BAC functions was that guests 
had frequently written to say it was a 
pleasure to attend because ‘although they 
sometimes did not know us very well,’ they 
felt they were among friends. 

The BAC had been fortunate in its visitors 
and tonight was no exception. Professor 
Soddy needed no introduction, he was un- 
doubtedly one of the great chemists of our 
day. He had been associated with Ruther- 
ford in his early researches and his work on 
radioactive disintegration had led to the dis- 
covery of isotopes. He was awarded the 
Nobel. prize for chemistry in 1921. It had 
been said that chemists tended to get to know 
more and more about less and less. This 
was certainly not true of the professor, who 
was noted in many other fields—particularly 
economics and the social relations of science. 

Another guest whose name he would like 
to associate with the toast, continued the 
chairman, was Mr. Harold Rhodes, C.B., an 
under secretary of the Treasury and a direc- 
tor of organisation, Ministry of National 
Insurance. Here again was a man, who had 
studied chemistry when young, and whose 
interests were wide. He could talk on any 
subject. 

Turning for a moment to the BAC, Mr. 





A photograph of the stand of 
A. Boake, Roberts & Co. Ltd., 
at the Oil and Colour Chemists’ 
Association Technical Trade 
Exhibition, which is being held 
at the Borough Poly‘echnic on 
19, 20 and 21 March. 


The firm are showing a special- 
ity range of stearates, solvents, 
plasticisers, resins, driers, anti- 
oxidants and reodorants, all of 
which are sold under the ABRAC 
house mark. The panels shown 
illustrate the end use of new or 
improved paint, varnish and 
lacquer raw materials. 

The stand was designed by 
ABRAC Publicity Department 
and was built by the ABRAC 
Building Department. 
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H. T. F. Rhodes said one of its main points 
was that a man was a human being first and 
a chemist afterwards, and members were 
encouraged to take an interest in subjects not 
associated with their own special activities. 
The BAC also held a unique position as 
experts in the legal aspects of chemistry, and 
the employment of chemists. Its appoint- 
ment service made every endeavour to find 
the right man for the right job. 

The international scene, said the chairman, 
he approached with some diffidence, but it 
could not be ignored. He agreed with the 
old saying that there were no good politi- 
cians—it was merely that some were worse 
than others. It had occurred to him, and no 
doubt to others, that the scientists and tech- 
nicians might well play an important réle in 
advising the statesman to adopt broader 
views. 


Saner Councils Urgently Needed 


Professor F. Soddy, M.A., F.R.S., replying, 
said that he very much appreciated the 
friendly atmosphere. He agreed that there 
was a vast amount of goodwill among the 
common peoples of the world, but he felt 
that it was time for the scientific men to take 
their own line and stand firm by it. At the 
moment they seemed to be drifting in a most 
perilous situation. Men must once more 
learn to live amicably together. Unless 
saner councils prevailed, the calamity of a 
third world war was inevitable. 

Mr. Harold Rhodes, C.B., said that the 
only speech he had ever been known to make 
with conviction was ‘Same again, please, 
miss.” He had always venerated chemists 
and believed that we owed them a great deal 
not only for their work but for the manner 
in which they maintained a level outlook. He 
had himself worked in a Government labora- 
tory for four years, but had had to abandon 
it because of ill-health. The necessity for 
getting outside the limits of their profession 
was one which might well be considered by 
many others besides chemists with mutual 
benefit to all. 

Before adjourning for. the dancing the 
chairman said he would like to express the 
appreciation of all present to Mrs. M. E. 
Good for the excellent arrangements. In 
the absence of Mr. O. W. Petzold in Ger- 
many she had borne the brunt of organising, 
what he was sure all would agree, was a 
most successful evening. 
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Joint Meeting in Liverpool 


North-Western Chemical Engineers 
Hear Paper 


Aer meeting of the Liverpool and 
North-Western Section of the Society of 
Chemical Industry, the Chemical Engineer- 
ing Group and the North-Western Branch of 
the Institution of Chemical Engineers was 
held at Liverpool on 10 March. A paper, 
‘The Re-activation of Bone Charcoal’ was 
presented by Messrs. W. L. Howe and A. M. 
Moult, B.Sc. 

The authors descrited the use of bone 
charcoal for the decolorisation of sugar solu- 
tions and the re-activation of the spent char- 
coal in indirectly-fired pipe kilns. The good 
charcoal is placed in large cylinders through 
which sugar solution flows until the colour 
of the filtered solution deteriorates, when the 
inlet valve is closed and the sugar washed 
by water from the spent charcoal. The 
charcoal is further washed to remove mineral 
matter, is drained and then heated in closed 
pipe kilns at 850-950°F. to reactivate it by 
distillation or carbonisation of the organic 
impurities. Carbonisation by this method 
blocks the pores of the charcoal and de- 
creases the surface effective for decolorisa- 
tion. To prevent this deterioration, con- 
trolled carbonisation experiments were made 
with the charcoal exposed to the direct 
action of the products of combustion of town 
gas. 


Laboratory Experiments Extended 


These laboratory experiments were ex- 
tended to large-scale operations with a 
Nichols-Herreshoff kiln which had seven 
firebrick hearths each with two rabble arms 
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rotating at two to three r.p.m. Town gas | 
was used as a fuel to provide a non-oxidising | 
atmosphere with no unburnt gases and some | 


of the products of combustion were re-cycled 
through the kiln to prevent overheating of 
the charcoal in the kiln which was operated 
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under vacuum. Perfect combustion of the | 


town gas was obtained by the use of Calyx 
flames regulated by a gas/air carburettor. 
Wet charcoal is dried on the top hearths of 
the kiln, travels counter-current to the rising 
hot gases and is finally cooled by a water- 
cooled tubular cooler. Uniformly good 
quality, sterile charcoal was obtained and 


attrition was no greater than was obtained | 


by reactivation in retorts. 
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Subscription Raised 

In consequence of heavily increased costs 
of production, the subscription to THE 
CHEMICAL AGE will be raised to 35s. per 
annum on and after 1 April, 1951. This 
covers delivery of 52 weekly issues of THE 
CHEMICAL AGE post paid, together with one 
copy of THE CHEMICAL AGE YEAR. BOOK. 

Single copies of THE CHEMICAL AGE are 
9d., or post paid Is. “ 


Sales Director visits Australia 

Mr. Rodney Kent, sales director of 
George Kent, Ltd. London and Luton, 
sailed for Australia at the beginning of this 
month, accompanied by Mrs Kent. This is 
Mr. Kent’s first visit to the Wominion. He 
will tour branches and agents of the firm 
during his six week’s stay and will then fly 
to New Zealand where he and Mrs. Kent 
will spend two weeks. After a further month 
in Australia Mr. Kent will return to 
England by air via America where he will 
stay for some days. 


The Chemical Society Anniversary 

The 1951 Anniversary Meetings of the 
Chemical Society will be held at Burlington 
House, London, W.1, on 21-22 March. The 
presidential address entitled ‘Concepts in 
Catalysis—The Contributions of Paul 
Sabatier and Max Bodenstein’ will be given 
by Professor E. K. Rideal at 4 p.m. on 
21 March followed by a reception and 
conversazione at 6.30 p.m. The 110th 
Annual General Meeting will be held the 
following day at 11.30 a.m. in the Society’s 
Meeting Room. Visits to research establish- 
ments have been arranged and the meetings 
are concluded by an Anniversary Dinner at 
the Savoy Hotel, commencing 7.30 p.m. 


Lead and Zinc from Scotland 

World shortage of lead and zinc has 
roused considerable interest in the project to 
reopen the mines at Warlockhead in South- 
East Scotland and Strontian, Argyllshire. A 
representative of a syndicate interested in 
the Strontian scheme was reported last week 
to have stated that he was certain work 
would be begun this summer. Resumption 
of mining at Wanlockhead was earlier this 
year said to be problematical because of the 
cost of draining the flooded workings. A 


D 


further survey has, however, since been 
made by the Johannesburg Consolidated 
Investment Co., Ltd. The Ministry of 
Supply is said to be co-operating. 


Fine Chemicals Group Nominations 

Nominations for election to the com- 
mittee of the Fine Chemicals Group of the 
Society of Chemical Industry are now 
invited. Under the rules of the group the 
following members of the committee retire 
in July and are not eligible for immediate 
re-election: Dr. J. D. Kendall, Dr. J. C. 
McGowan and Mr. F. A. Robinson. In 
addition there are two vacancies owing to 
the resignation of Sir Jack Drummond and 
the appointment of Dr. S. H. Harper to the 
post of honorary recorder on the impending 
retirement of Dr. F. Hartley from that office. 
Under rule 6, nominations signed by the 
candidate and not less than two members 
must reach the secretary not later than 31 
March. Vacancies on the committee will be 
filled by election at the annual general meet- 
ing of the group on 20 April. If more than 
five nominations are. received, election will 
be by ballot at this meeting. Those elected 
will assume office immediately after the 
annual meeting on 9-13 July. 


Visit to Northern Italy 

Mr. P. N. O’Donaghue, honorary organi- 
sing secretary for the summer tour being 
arranged by the Food and Agricultural 
Groups of the Society of Chemical Industry, 
has released a few details of the tentative 
arrangements which have been made. It has 
been decided to visit Northern Italy and the 
party will leave London on the morning of 
Friday, 1 June, by train, arriving in Milan 
on the following morning. Sleeping accom- 
modation for the overnight journey from 
Paris to Milan will be provided. The party 
will stay in Milan for the period of the tour, 
returning on Saturday evening, 9 June, 
arriving in London approximately 24 hours 
later. Arrangements are being made to visit 
factories and other establishments of 
interest in Northern Italy. The cost per 
head will be approximately £50. Further 
details and forms of application will be sent 
to members when arrangements are suffi- 
ciently advanced. 








428 


THE CHEMICAL AGE 


17 March 1951 


____ Technical Publications _____ 


THE Aluminium Development Association 
has recently published an _ informative 
pamphlet on aluminium and alloys, as the 
first of a series of bulletins concerning the 
metal. This issue being the first, it deals 
largely with the history of aluminium, its 
distribution in the earth’s crust, the location 
of the industry, and its production, proper- 
ties and uses. Future issues will deal with 
the subject more technically. 

An interesting little booklet, this issue tells 
of how aluminium was first recognised in 
1807 by Sir Humphrey Davy, but ndt puri- 
fied until 1825. Of how the original price 
of the metal was £1 per lb., and of its sub- 
sequent fall in cost due to the discovery of 
the mineral cryolite which was used as a 
solvent for the aluminium ore. ‘Eros’ in 
Piccadilly was made of aluminium in 1893, 
and the famous ‘ Y’ alloy developed in the 
first world war was the first aluminium alloy 
to be used for aircraft components. Alto- 
gether, this pamphlet gives an interesting 
insight into the origins of the metal. 


A PAMPHLET on the bonding of rubber 
to metal has just been issued by Aero 
Research, Limited, Duxford, Cambridge. 
The advantage of using rubber for reducing 
vibrations between metal parts is obvious. 
but up to now the only method known for 
bonding the rubber to the metal has been 
the brass-plating process—expensive, requir- 
ing close control, and employing poisonous 
cyanides. Metal-to-metal bonding in recent 
years has been made possible by employing 
a polyvinyl formal powder in conjunction 
with a phenol-formaldehyde resin to wet the 
surfaces, but it was found impossible to 
bond rubber to metal by this method. 
Recently, however, this ‘ Redux’ process has 
been adapted successfully to metal-rubber 
bonding by taking a leaf out of a text-book 
of 1882 and treating the surface of the 
rubber with concentrated sulphuric acid for 
a few minutes. This converts the rubber 
into more easily adhesible isomers, when it 
is washed and dried and the liquid resin 
mixture applied by brush after the metal 
has been thoroughly degreased and cleaned. 
Applied pressure of 50 p.s.i. at 140 deg. C. 
for 20 minutes then cures the resin and 
forms a bond that seldom fails before the 


rubber does itself. The advantages of this 
proeess are easy application, absence of 
special apparatus (an acid bath, an oven 
and clamps are all that are required), and 
cheapness. There are, of course, occasions 
where the brass-plating process is better, 
notably when the vulcanisation and bonding 
are best carried out in the same operation, 
but in the very large number of uses to 
which rubber-bonded materials can be put, 
and this includes everything from machine 
parts to lightweight horse-shoes, the majority 
will be using already vulcanised rubber, and 
using it on the premises. The only limita- 
tion that this method appears to have is 
that it will not bond silicone rubbers. 


THE REFRIGERATING trade will wel- 
come the 1951 issue of the buyer’s guide to 
British Refrigerating Material. Price 20s., 
it is a comprehensive directory of the refri- 
geration industry, including manufacturers, 
materials and machinery, instrumental 
equipment, and Government and scientific 
bodies connected with the industry. No 
details have been spared concerning the 
plant and accessories produced by the 
various firms, and there is a technical, in- 
formation and tables section for the use of 
engineers. 


CURRENT restrictions on the use of nickel 
in steel have forced engineers associated 
with the design, fabrication and application 
of equipment using vital chrome-nickel stain- 
less steels to investigate the use of straight 
chromium stainless grades. To assist in 
solving the problem, the 
Wilcox Tube Company, Beaver Falls, Penn- 
sylvania, has published a new four-page 
bulletin outlining the physical and mechani- 
cal characteristics of three non-hardening 
straight chromium stainless tubing steels. 
Known as Bulletin TDC 140, (available free 
on requést to the company at Beaver Falls), 
it discusses B& W Croloy 18 Al (AISI 
Type 405), B&W Croloy 18 (AISI Type 
430) and B & W Croloy 27 (AISI Type 446). 
Included in the bulletin are technical data 
on analyses, creep strength, properties at 
room and elevated temperatures, corrosion 
and oxidation resistance, forging, forming, 
machining, welding and heat treatment. 
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The Chemist’s' Bookshelf 





A HISTORY OF THE CHEMICAL INDUSTRY IN 
Wipnes. By D. W. F. Hardie, Ph.D. 
Published by Imperial Chemical Indus- 
tries, Ltd., General Chemicals Division. 
Birmingham. 1950. Pp. 250. 21s. 


Despite its flat, rather uninteresting title, 
this book has all the fascination of those 
nature films which, by employing time-lapse 
cinematography, reveal and demonstrate 10 
us the difficultly assimilable facts of plant 
germination and growth. 

The author, Dr. Hardie, who is to be con- 
gratulated on a scholarly piece of research, 
has given a sudden illumination to the seem- 
ingly trivial facts which occupy the opening 
pages of endless elementary text books, and 
there is no doubt that future writers of such 
books will be heavily indebted to him. 

The story, which opens with the importa- 
tion to Britain of the artificial soda process 
of the unfortunate French surgeon LeBlanc, 
is the more interesting because it is linked 
with the rise of Britain’s economic might and 
her early struggles for self-sufficiency. 
Parallels with our present day difficulties are 
many, the conservation of sulphur being as 
important then as now, although for a dif- 
ferent reason. But there is another and 
more melancholy story, the story of the 
devastation of a pleasant countryside, the 
conversion of green fields into a nightmarish 
landscape, perpetually obscured by drifting 
clouds of hydrochloric acid gas, and covered 
by mounds of evil smelling, spontaneously 
inflammable alkali waste. The expansion of 
the chemical industry is traced from the 
early adventures of James Muspratt, through 
the operations of the United Alkali Co., 10 
the formation and organisation of Imperial 
Chemical Industries, General Chemicals 
division. It is to be hoped that other books 
of this type may be published, giving the 
histories of other chemical manufacturing 
towns, such as Ludwigshafen for instance. 

The foreword, by Sir Frederick Bain, is 
in a flowery style strangely at variance with 
the objective manner of the author. We 
should do well to remember that the early 


chemical manufacturers. were hard-headed 
industrialists, who, important as they were io 
economic progress, were mainly interested in 
the success or failure of their commercial 
ventures. 

The book is well indexed and has an ap- 
pendix containing personal details of the lives 
of many chemical manufacturers.—J.R.M. 


GLOSSARY OF TERMS USED IN THE PAINT, 
VARNISH, AND ALLIED TRADES. By 
H. W. Chatfield. Scott Greenwood & 
Son, Ltd., London. Pp. 200 + xii. 
30s. 


Most authors when they come to compile 
a glossary of terms used by any particular 
section of the community find themselves, 
sooner or later, faced with the problem of 
where to draw the line. Are they, for 
instance, in a glossary for the paint trade, 
to cater for the relatively knowledgeable 
technician who may want to pinpoint an 
abstruse term or put himself right with the 
language of a neighbouring trade, or are 
they going to please the novice who may 
know little or nothing about the trade, and 
to whom technical terms have to be learnt 
like French irregular verbs ? 

Dr. Chatfield has, on the whole, struck 
a satisfactory balance between the two. The 
paint trade, occupied as it is with a large 
chunk of what on the theory side is organic 
and inorganic chemistry has necessarily got 
to use a very large number of chemical 
terms. Consequently, a glossary of these 
terms is likely to look quite like a potted 
organic chemistry for “beginners, and Dr. 
Chatworth’s book does not escape this. At 
least 50 per cent of the terms indexed are 
quite familiar to a trained chemist. It 
would be presumptuous, however, to assume 
that the paint trade is made up solely of 
trained chemists, or that this would be in 
any way desirable, and Dr. Chatworth has 
succeeded very well in satisfying both fields 
—in putting the technician wise to chemis- 
try, and enlightening the chemist on trade 
and technical terms in common usage.—J.C.S. 
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At a meeting of the directors of the Inter- 
national Nickel Company of Canada, Ltd., 
Mr. R. L. Prain, O.B.E., London, was ap- 
pointed to the board. Mr. Prain who is 
well known in mining circles in the City ‘s 
chairman, Rhodesian Selection Trust, Ltd.; 
chairman and managing director, Roan 
Antelope Copper Mines, Ltd.; chairman and 
managing director, Mufulira Copper Mines, 
Ltd.; chairman, Anglo Metal Co., Ltd., and 
a director, Climax Molybdenum Company 
of Europe, Ltd.; in addition to holding 
directorships of several other companies 
mainly connected with mining. 


The appointment of Mr. J. D. SUTCLIFFE 
as commercial director of Richard Sutcliffe, 
Ltd., has been announced. 


Continuing their policy of re-centralisa- 
tion, Thomas De La Rue & Co., Ltd., have 
appointed Mr. Maurice B. JoRDAN to be 
general sales manager of the Extrusions and 
Flooring section of the business. Mr. 
Jordan, who joined the company in 1949, 
will, in addition to his new duties, continue 
to operate as general sales manager of the 
Plastics Division. 


Mr. JAMES RICHARDSON DONALD, presi- 
dent of J. T. Donald & Co., Montreal con- 
sulting chemists, and Donald Ross & Co., 
chemical engineers, has been drafted for the 
third time into the government service, this 
time to become controller of chemicals and 
to head a new chemical division of the 
Department of Trade and Commerce. The 
chemicals control will follow largely the 
pattern of steel, and is expected to include 
rubber, since Canada’s main supply is the 
synthetic product of the Polymer Corpora- 
tion at Sarnia. For the moment the job will 
be one of merely making sure that the mater- 
ials are made available for explosives and 
other defence contracts. Mr. Donald’s 
authority will stem from. the Essential 
Materials Act, although-as yet no ministerial 
order has been issued either for non-ferrous 
metals or chemicals. 


The Council of the Electrodepositors’ 
Technical Society has awarded the E.T.S. 
Gold Medal for 1951 to Dr. S. WErRNICK. 
The: medal, which represents the highest 
award in the gift of the Society, will be 


presented at the Annual Conference to be 
held at Torquay in April. 

Dr. S. Wernick is the honorary secretary 
and chairman of the Publications Commit- 
tee of the Electrodepositors’ Technical 
Society of which he is also a past president. 
He has carried out and directed considerable 
research in the electro-metallurgical field, 
which has led to numerous publications. He 
has specialised in metal finishing for the 
automobile industry, and is the author of a 
recent book on ‘Electrolytic Polishing and 
Bright Plating of Metals.’ 

A graduate of London University, Dr. 
Wernick is a Fellow of the Royal Institute of 
Chemistry, and Fellow of the Institution of 
Metallurgists. He is a consultant to a num- 
ber of leading industrial concerns, which 
include the Austin Motor Co., Ltd., Wilmot- 
Breeden, Ltd., and W. & T. Avery, Ltd. 

At the annual general meeting, the presi- 
dent of the E.T.S., Mr. A. W. Wallbank, 
announced that the Council had conferred 
the distinction of honorary membership on 
Dr. WiLLiAM BLuM. Dr. Blum has been 
associated for very many years with the 
Bureau of Standards, Washington, and his 
researches in electrodeposition have contri- 
buted greatly to progress in this field. He 
is the co-author of ‘ Electroplating and Elec- 
troforming’ with Mr. G. B. Hogaboom, one 
of the best known books on electrodeposition 
practice which has had a vogue of more 
than twenty years and has recently been 
issued in revised form. 





Obituary 


WILLIAM CHARLES GEORGE LuUDFoRD, of 
Fern Lea, Four Oaks, Sutton Coldfield, 
died at his home early in the morning of 
Thursday, 8 March, 1951, in his 85th year. 
Nearly fifty years ago Mr. Ludford founded 
the Four Oaks Spraying Machine Company, 
whose machines are known all over the 
world, and of which he was the sole pro- 
prietor. He took the greatest possible pride 
in his business, to which he devoted nearly 
fifty years of his long life. He leaves two 
sons, who are the surviving directors of his 
business, now a private company, of which 
he was managing director at the time of his 
death. 
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- OVERSEAS . 





Chemical Shortages in Canada 
Effects of the U.S. allocations imposed 
on numerous chemicals are now beginning 
to show their effect in Canada, while some 
suppliers in Canada have imposed alloca- 
tions voluntarily. Such Canadian-produced 
items as muriatic acid, sulphuric acid, 


caustic potash, ethanolamines and various . 


organics, are among those affected. The 
acute shortage of sulphur and chlorine is 
having a widespread effect in various acids 
and chemicals for which these items form 
the base. Of the alkalis, caustic soda 
remains in reasonably good supply, as does 
soda ash. Alcohols have fairly good 
deliveries, but some solvents, especially 
those used in the paint industry, tend to 
become short. 


Canadian Chemical Development 

Canada’s chemical self-sufficiency drive 
is speeding up. Latest important chemical 
to be produced for the first time in Canada 
is anhydrous aluminium chloride. The 
Aluminium Company of Canada recently 
started production of the chemical at its 
Arvida plant. Annual output will be about 
3,000 tons, enough to supply the entire 
domestic market and leave a considerable 
portion for export. Chief Canadian con- 
sumer will be the Polymer Corporation 
synthetic rubber plant at Sarnia, Ontario, 
which has contracted to take 300 to 400 tons 
annually. 


Government Takes Over 

In order to regulate the acquisition of 
tin, it was announced in Washington early 
this week that the Reconstruction Finance 
Corporation had been made the sole 
importer of the metal for the U.S.A. It 
was also announced at the same time that 
the . National Production Authority would 
place tin under allocation control as from 
1 May. Allocations for the third quarter 
of 1951 are expected to be about 80 per 
cent or less of the average consumption in 
the base period—that is, the first six months 
of last year. Consideration is said to be 
given to a similar order for tungsten. 


New German Medicine 
Claims that a new drug called ‘paracillin’, 
discovered by German chemists, is in many 


ways superior to penicillin are made by the 
German Medical Association. It was pro- 
duced at the Griinenthal Chemical Factory 
at Stolberg in the Rhineland, but no plans 
have yet been made to patent it or put it 
on the market. Advantages claimed for 
‘paracillin’ over penicillin include: greater 
concentration so that smaller doses have 
equal efficacy; it can be kept in liquid form 
for one year. 


To Obtain More Tannin 

Chestnut trees, killed many years ago by 
a disastrous blight, may form an important 
contribution to America’s reserves of scarce 
strategic materials under a programme now 
being considered by the U.S. Government. 
The trees, from which tannin is extracted, 
are mostly in the national parks. During 
the war limited access to them was per- 
mitted, and it is thought that, subject to 
restrictions against defacing the Govern- 
ment’s woodland areas, extractors of tannin 
may once again be allowed to make use 
of the trees . The Government is also con- 
sidering the possibility of obtaining tannin 
from cultivated crops such as canaigre, test 
plantings of which have been made. 


Titanium Production Doubled 

Output of titanium metal is reported to 
have been increased to 2,000 Ib. a day in 
the U.S.A. by the development of new pro- 
duction techniques. This is a 100 per cent 
gain over the output of a few months ago. 
The U.S. Navy recently developed a light- 
weight alloy of 92 per cent titanium for 
use in jet aircraft, while U.S. Army ord- 
nance tests have shown that a .5 in. plate 
of the metal resists penetration better than 
alloy steel of the same thickness. 


Norway’s Atomic Pile 

Production is expected to begin shortly 
at the reactor for production of atomic 
energy in Norway. Its planning and con- 
struction by the Norwegian Institute for the 
Study of Atomic Energy has been in pro- 
gress for three years. Norway, which pro- 
duces uranium and heavy water, becomes 
the sixth country in the world to have an 
uranium pile in the production of atomic 
energy. Up to now, isotopes have been 
imported from Great Britain. 
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Next Week’s 


MONDAY 19 MARCH 


Royal Institute of Chemistry 
Dartford: The Bull Hotel, 7.30 pm. F. 
Greenaway: ‘Some Experiences of a 
Chemist in the Museum Service.’ 


Electrodepositors’ Technical Society 
London: Northampton Polytechnic, St. 
John Street, Clerkenwell, E.C.1, 6 p.m. 
L. A. J. Lodder: ‘The Production of Zinc 
Alloy Die-castings with Particular Reference 
to Requirements for Finishing.’ 
Society of Chemical Industry 
London: School of Hygiene and Tropical 
Medicine, Keppel Street,. W.C.1, 6.30 p.m. 
Three papers will be read and discussed. 


Events 


TUESDAY 20 MARCH 


Society of Chemical Industry 

London: Manson House, 26 Portland 
Place, W.1, 6.30 pm. Dr. P. A. Small: 
“Some Factors Affecting the Solubility of 
Polymers.’ 

Hull Chemical and Engineering Society 

Hull: Church Institute, 7.30 p.m. E. C. 
Mantle: ‘Non-ferrous Alloys.’ 

Institute of Metals 


Swansea: University College, 
Park, 6.30 p.m. 


Singleton 
Annual general meeting. 


WEDNESDAY 21 MARCH 


Royal Institute of Chemistry 

London: Waldorf Hotel, Aldwych, W.C.2. 
H. N. M. H. Irving, F.R.LC.: ‘Some Fun- 
damental Problems of Analytical Chemis- 
try.’ 

Institute of Metals 

Sheffield: Grand Hotel, 6.30 p.m. Annual 

general meeting. 


THURSDAY 22 MARCH 


The Chemical Society 
Aberdeen: Marischal College. Dr. W. 
T. H. Williamson: ‘Chemistry in Relation 
to Soil Science.’ (Jointly with RIC and 
SCI.) 
Institution of Chemical Engineers 
Chester: City Library, John Street, 7 p.m. 


L.. L..Gush: ‘Chemical Engineering and 
Our Institution.’ 
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Aluminium Scrap Controls 
Maximum Prices Fixed 


$ bw Minister of Supply, Mr. George R. 
Strauss, has made an Order fixing the 
maximum prices of aluminium scrap. This 
is to discourage hoarding and stabilise scrap 
prices, so that they are in reasonable relation 
to the price of virgin metal. 

The Order—Aluminium Scrap Prices 
Order (S.I. 1951 No. 391)}—has been made 
after consultation with the trade, and came 
into operation on 12 March, 1951. 


Over the past few months scrap prices have 
soared; in certain cases they have exceeded 
the price of virgin ingots. The effect has 
been to encourage speculation, and to create 
an unstable state of affairs which was 
threatening the structure of the secondary 
aluminium producing industry, at a time 
when the demand for secondary metal to 
meet the rearmament programme and other 
essential requirements were rapidly increas- 
ing. 

The fixed maximum prices will be as 
follows :— 


Prices per ton delivered 


Buyers 
Trade description Ex , oe a tie 
New pure aluminium scrap (ex- 
cluding foil scrap) 96 105 
Old rolled pure aluminium scrap 
(excluding foil scrap) 86 95 
Clean aluminium alloy sacred oa 81 90 
Aluminium turnings ‘ at 59 70 


The Order provides a formula for fixing 
the maximum prices of any types of alumin- 
ium scrap not included in the list. All 
prices are subject to abatement for inferior 
quality or lack of cleanliness, and an addi- 
tional 2s. 6d. per bag has been allowed for 
bagging. 

The Order requires records to be main- 
tained of all scrap transactions, describing 
the material sold and the price charged. 





Textile Conference 


British and overseas members of the 
Textile Institute will assemble at Brighton 
for its annual conference from 21-25 May. 
*Textiles—their Past, Present and Future,’ 
will be the subject of the discussions at which 
some 36 papers will be delivered. 
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: No longer need high costs place distilled water beyond 
main- | your reach. “* DEMINROLIT ”’ equipment will produce un- 
sribing | limited demineralised water equal in quality to distillate, at a 
fraction of the cost of distillation. This new demineralised PE ” MA UTIT 
water can thus be used in many processes where distilled 
| water is desirable, but far too costly. lon Exchange 














f the | The “* DEMINROLIT ” plant requires no heat. All metallic 
ighton 

May. 
uture,’ me 
which For full details write to “3 





salts are removed from the water by passage through ion exchange 


materials. Both operation and installation are simple. 


The PERMUTIT Co. Ltd., Dept. V.A.35, Permutit House, Gunnersbury Ave., London, W.4 CHiswick 6431 
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Law & Company News 


Commercial Intelligence 


The following are taken from the printed reports, but we 
cannot be responsible for errors that may occur. 


Mortgages and Charges 


(Note.—The Companies Consolidation Act of 1908 
— that every Mortgage or Charge, as described 
erein, shall be registered within 21 days after its 
creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every 
company shail, in making-its Annual Summary, specify 
the total amount of debt due from the company in 
The following 
Mortgages or Charges have been so registered. In each 
case the total debt, as specified in the last available 
Annual Summary, is also given—marked with an *— 
followed by the date of the Summary, but such total may 
have been reduced.) 


HELIOGEN, Ltp., London, W.C., chemists. 
(M., 17/3/51). 4 January, series of £1,500 
debentures, present issue £1,100; general 

“charge. *Nil. 31 December, 1949. 

Francis Hicks & Co., Ltp., London, 
S.W., chemists. (M., 17/3/51). 1 January, 
charge to Westminster Bank, Ltd., securing 
all moneys due or to become due to the 
bank; charged on 80 Battersea Bridge Road 
and la and 2a Westbridge Road, Battersea. 
*Nil. 19 July, 1950. 


INDUSTRIAL CHEMICALS, Ltp., London, 
W.C. (M., 17/3/51). 5 January, series of 
£5,000 debentures, present issue £1,000; 


general charge. *£5,000 debentures. 17 


October, 1950. 

STRAWSON CHEMICAL Co., Ltp. (formerly 
VAPORITE-STRAWSON Co., Ltpb.), London, 
E.C. (M., 17/3/51). 9 January, £8,000 
mortgage, to Bryant & May, Ltd.; charged 
on land with building thereon known as The 
Pioneer Works, Mashgate Lane, Stratford 
(Essex). *—. 12 April, 1950. 

THERMAL SYNDICATE, LTD., Wallsend. 
(M., 17/3/51). 5 January, £10,000 deben- 
tures, part of a series already registered. 
*£20,000. 14 April, 1950. 





Company News 


African Explosives and Chemical 
Industries, Ltd. 
Net profit of African Explosives and 
Chemical Industries, Ltd., for the year ended 


30 September, 1950, was £901,686 (£695,797). | 


A final dividend of 3 per cent is announced, 
making a total of 9 per cent: on the £8 
million ordinary capital. No dividend was 
paid for the previous year on.the existing 
£3,500,000 ordinary capital, but a capital 


bonus of 142/7ths per cent was distributed. 
The whole of the ordinary capital is held 
in equal proportion by Imperial Chemical 
Industries, Ltd., and De Beers Industrial 
Corporation. 


Manchester Oil Refinery 

After allowing £167,916 (£123,944) for 
depreciation, interest, etc., group profit of the 
Manchester Oil Refinery for 1950 was 
£351,212 (£141,380). A final dividend of 
10 per cent on the ordinary shares (same) 
is recommended, making a total of 20 per 
cent (10 per cent). It is proposed to issue 
part of the recently created £175,000 new 
ordinary capital and details are expected to 
be available at the annual meeting on 
30 March. 

Laporte Chemicals, Ltd. 

An extraordinary meeting of Laporte 
Chemicals, Ltd., will be held on 30 March. 
Shareholders will be asked to approve the 
creation of eight million ordinary shares 
of 5s. each, raising authorised ordinary 





capital from £1,825,000 to £3,825,000 and | 


the merging of the two existing classes of 
preference by converting ‘A’ £6,000 6 per 
cent cumulative ‘A’ preference stock into 
74 per cent cumulative ‘B’ preference. 


Tate and Lyle, Ltd. 

Overseas business was responsible for the 
improvement in trade of Tate and Lyle, Ltd., 
of which the 48th annual general meeting 
was held in London on 7 March. The 
value of exports was £29 million and 55 
countries were concerned. Home 
decreased due to cuts in sugar and syrup. 
Application to restore the value of the 
ordinary stock unit from 15s. to £1 out of 


reserves was refused by the Capital Issues | 


Committee, no reasons being given. 





Increases of Capital 

The following increases of capital have 
been announced: IMPERIAL CHEMICAL INDUS- 
TRIES (TURKEY), Ltp., from £30,000 to 
£180,000; EAGLESCLIFFE CHEMICAL Co., LTp., 
from £250,000 to £300,000; LAURENCE & 
Davies (CHEmisTS), LTp., from £2,000 to 
£10,000. 

The authorised capital of The Clayton 
Aniline Company, Limited, has been in- 
creased to £1,600,000. 
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EMIFRAM 


REGISTERED DESIGN NO.6575/9 PATENT APPLIED FOR. 
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A continuous Distillation Unit and a Dean 
and Stark apparatus assembled on a 
** Kemiframe ”’ floor unit 6’ « 6’ x 2’ 6” 
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THIS IS_ ITS 


Any rod or component can be removed from, 
or added to the framework at any time thus 
facilitating the extension of an experiment 
during its performance. 

““Kemiframe ’’ consists of a range of standard 
size rods which can be locked securely together 
with a special connector, and a wide selection of 
accessories enabling almost any chemical set up to be 
assembled. 

All ‘‘Kemiframe’’ parts are available as separate 
components and every Chemist] will find inspiration 
im the illustrated ‘*‘Kemiframe’’ leaflet (P.1910) 
which gives details and prices of all components 
and accessories and includes illustrations of 
assembled frameworks. The economy of the 
system will appeal particularly to the organisers 

of research work in which apparatus require- 

ments are continually changing. 






wes GEORGE « BECKER i+ 


17-29, HATTON WALL, LONDON, E.C.!I 
Tel. : CHAncery 6011-4 _HOLborp 5483-5 


157, GREAT CHARLES ST., BIRMINGHAM 3 





Tel. : CENtral 7641-3 


LABORATORY FURNISHERS * MANUFACTURERS OF SCIENTIFIC APPARATUS, BALANCES 
| AND WEIGHTS * SUPPLIERS OF CHEMICALS AND ANALYTICAL REAGENTS. 


| 
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ARKETS have been in hesitant mood 

and values in most sections were again 
easier. This was mainly due to caution by 
buyers rather than to selling, which was 
regarded as moderate, particularly when 
bearing in mind the substantial gains 
recently made in industrial shares. ‘There is 
a disposition to await international develop- 
ments, and moreover the Persian news which 
led to a sharp decline in Anglo-Iranian oil 
shares, also affected sentiment. 

The coming Budget has, however, been the 
main factor because of general expectations 
that there will te a further heavy increase in 
the tax burden, which will presumably limit 
considerably the scope for higher dividends. 
In recent months a number of companies 
have made their dividend payments earlier 
than usual. In the City this is regarded as 
an indication that future taxation will bear 
heavily on company profits. 

Commodity shares again displayed 
activity, for although these have probably 
reached their zenith, most tin and rubber 
companies would be able to earn good profits 
even if prices were to fall substantially below 
present levels. British Funds have turned 
easier, which also reflected the general tend- 
ency to await the Budget. 

Chemical and kindred shares were uncer- 
tain, but movements on balance have been 
generally small. It ‘seems that for the 
present, at any rate, chemical shares must 
be expected to move closely with the general 
tendency in the industrial section of the 
Stock Exchange. Imperial Chemical were 
43s. 9d. F. W. Berk 2s. 6d. shares remained 
around 13s. 6d., and Monsanto were good uv 
to 56s. 3d. on higher dividend hopes. Lawes 
Chemical 10s. shares were 13s. 3d., and 
Brotherton changed hands around 2l1s.. 
while William Blythe 3s. shares were around 
9s, Burt Boulton were 26s. 9d. 

Laporte Chemicals 5s. shares eased to 
10s. 6d. although the market believed that in 
the expected new issue shareholders will be 
offered preferential terms of allotment, even 
if the issue is not confined exclusively to 
them. 

British Glues 4s. units have been steadier 
at 22s. 6d. General Refractories (28s. 9d.) 
responded to the dividend increase, while 
elsewhere, Lever & Unilever have been at 
46s. 3d. Associated Cement (91s. 9d.) have 
remained steady on market expectations 
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that a higher dividend is in prospect. British 
Plaster Board 5s. units were 13s. 6d., and 
Goodlass Wall 10s. units 36s. 9d., but Pin- 
chin Johnson eased to 37s. 6d. The 4s. units 
of the Distillers Co. at 20s. were easier 
although there is a reasonable possibility of 
a dividend increase, which, however, will 
again probably depend on the Budget. There 
has been some selling of United Molasses 
which came back to 56s. 3d. 

Glaxo Laboratories at 60s. 6d. have been 
firm, helped by hopes of higher dividend 
prospects. Boots Drug at 48s. were little 
changed on balance. Turner & Newall were 
89s., Dunlop’ Rubber 57s., and British Oxy- 
gen 94s. 44d. Plastics shares were once 
more uncertain with British Xylonite at 80s., 
Kleemann 1s. shares 11s. 3d., British Indus- 
trial Plastic 2s. shares 6s. 44d., and De La 





Rue 25s. 6d. Oils moved lower with Anglo- 
Iranian down to £54 on the agitation for | 
nationalisation of the Persian oil industry. 





Market Reports 


LonDON.—There is nothing of fresh impor- 
tance to report on the industrial chemicals 
market and if there is a feature it is the 
steady demand for most items against an 
increasingly difficult supply position. Hopes 
of any improvement in sulphur supplies have 
received no encouragement nor has there 
been any noticeable easing in the container 
situation. Prices are firm throughout the 
markets and for many items only nominal | 
quotations are given. Supplies in the coal 
tar products market conéinue tight and new 
business even for near forward delivery is 
difficult to place. 

MANCHESTER.—From the point of view of | 
contract deliveries and of actual new busi- | 
ness in chemical and allied products active | 
conditions have been reported on the Man- | 
chester market during the past week, both | 
home consumers and shippers being promi- 
nent. The shortage of certain lines con- 
tinues to grow more acute and is being | 
reflected in increasing inconvenience to in- | 
dustrial users, including the textile trades. | 
Prices are firm throughout. = Fairly active | 
conditions are reported in the market for 
fertiliser materials, while in the tar products 
section a brisk demand continues to be ex- | 
perienced for most of the leading light and 
heavy goods. 
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* British Plastics for the World’ 


The journal British Plastics has published 
a special ‘ British Plastics for the World’ 
number. It contains a wealth of illustrated 
descriptive material covering many aspects 
of Britain’s exports in plastics materials and 
products. In addition, it includes a special 
section giving advance details of the British 
Plastics Exhibition and Convention being 
held at Olympia, from 6-16 June. 


Mawale 





The Lord President has appointed D. D. 
PraTT, O.B.E., Ph.D., Acting Director of the - 
Chemical Research Laboratory, Teddington, Y * 
to be Director of the Laboratory. 

Sir RoBeErRT ROBINSON, O.M., F.R.S., has 


accepted the invitation of the Lord President CRESOLS, PHENOL 


to act as an honorary consultant on research HIGH BOILING TAR ACIDS 
in pure organic chemistry. CRESYLIC CREOSOTE 





NAPHTHALINE, PYRIDINE 


ALTRINCHAM JUTE LTD. 


Sacks and Bag Merchants and Manufacturers. 
Buyers and Sellers of used jute sacks for 


Home and Export for all purposes MIRVALE CHEMICAL CO. LIMITED 
25, VIADUCT ROAD, BROADHEATH, ALTRINCHAM, CCELD, VORNS, Phone lipase 267 
CHESHIRE. Tei. : ALTRINGHAM 4360 
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HOLLAND-S.L.M. 
ROTARY 
COMPRESSORS 


AND 


VACUUM 
PUMPS 


Sizes to meet 
all requirements Capacities : 3 to 8000 cu. ft./min. 


THE B.A, HOLLAND ENGINEERING CO, LTD, 


Technical Offices : Lindo Lodge, Chesham, Bucks. 
WORKS : SLOUGH, BUCKS. 


Telegrams : Picturable, Chesham. 





Telephone : Chesham 406 
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SITUATIONS VACANT 





PUBLIC APPOINTMENTS 


NORTH WESTERN GAS BOARD, Liverpool Group, is 
prepared to receive applications from suitably 
qualified ENGINEERS or CHEMISTS, for appointments 
as ASSISTANT WORKS ENGINEERS ((irades £520/620, 
£570/670, £595/720, £645/770), or PRINCIPAL 
CHEMISTS (Grades £520/620, £570/670, £595/720) 
depending on qualifications. Applicants should be 
members of an appropriate professional body or possess a 
University degree together with experience in the fuel 
industries. 

The appointments are subject to the conditions of 
service in the Gas Industry agreed from time to time by 
the National Joint Council for Gas Staffs. 

he successful applicants may be required to pass a 
medical examination and to subscribe to such scheme of 
superannuation as the Board may adopt 

Applications, furnishing details of age, qualifications 
and experience, together with the names and addresses 
of two persons to whom reference may be made, should 
be forwarded to the Chief Personnel Officer, NORTH 
WESTERN GAS BOARD, Liverpool Group, Radiant 
House, Bold Street, Liverpool, 1, within 14 days of the 
issue of this advertisement. 





SITUATIONS VACANT 





N excellent opening for a SENIOR RESEARCH 

CHEMIST occurs in an important chemical manufac- 
turing organisation near London. A necessary qualifica- 
tion is a good chemical degree backed by research experi- 
ence in the inorganic chemical, physico-chemical or allied 
fields and the ability to initiate and. supervise research 
work. Problems related to heavy chemical production, 
pilot .plant development, pure research and analysis are 
investigated. The position calls for resourcefulness, 
a capacity for hard work and an interest in experimental 
research work. Well equipped laboratories are available 
and future prospects are excellent. The appointment 
is pensionable and will carry a salary commensurate 
with qualifications and experience of the successful 
applicant. Applicants should give full particulars in 
strict confidence to Box No. C.A. 3002, THE CHEMICAL 
AGE, 154 Fleet Street, London, E.C.4. 


NALYTICAL CHEMIST, A.R.IC, B.Se., A.I.R.1., or 

equivalent required by well established Company in 
Croydon area. Pensions Scheme, canteen, Sports and 
Social Club. Applicants should be under 26. Commenc- 
ing salary £450-£525 p.a., depending on qualifications 
and experience. Particulars to Box No. C.A. 2994, 
THE CHEMICAL AGE, 154 Fleet Street, London, E.C.4. 


NGLO-American Company producing cellulose for 

the chemical and allied industries, require a 
QUALIFIED CHEMIST for laboratory and process 
control work. Experience in our field not necessary. 
Age 20-30. Salary not less than £500. Applications, 
giving full details of education and qualifications to: 
HIEF CHEMIST, The Holden Vale Manufacturing 
Company Limited, Haslingden, Lancashire. 


(CHEMICAL ENGINEER for design and construction of 

medium heavy air and gas treatment plants. Must be 
capable of direction and control of drawing office with 
full knowledge of detail construction methods and calcula- 
tions in ferrous and non-ferrous metals. Small widely- 
known British Company of International Group, located 

central mdon. Unlimited scope and excellent 
rewards for man with energy and initiative. Write 
Box No. C.A. 2998, THE CHEMICAL AGR, 154 Fleet 
Street, London, E.C.4. 





CHIEF TECHNICAL OFFICER required by well-known 
Meter and Instrument Manufacturer. Applicants must 
possess first class experience in instruments and light 
mechanism technology with academic knowledge of 
physics and mechanical engineering to degree stan- 
dard. Post is permanent and pensionable. Salary 
range, £1,000 to £1,650 per annum, depending on quailfi- 
cations. Only men of first class ability and experience 
will be considered. Applications in strictest confidence to 
Chairman, Box C.A. 694, at 191 Gresham House, E.C.2. 


ENGINEERS with degrees in Mechanical or Chemical 
Engineering are required for The Bahrein Petro- 
leum Company Ltd., Persian Gulf, who have openings for 
(a) men not over 40 years of age with three or more years 
experience in oil refining, coal tar or chemical distillation 
plants ; (6) graduates with experience to train in various 
phases of their process, design and development work. 
Living costs are low the company providing free board, 
air conditioned accommodation and medical attentfon. 
Kit allowance, and provident fund. Write with full 
particulars of age, experience and education to Box 
4035 c/o Charles Barker & Sons Ltd., 31 Budge Row, 
London, E.C.4. 


LANT DEVELOPMENT AND PROCESS ENGINEERS 
qualified in Chemical Engineering or Petroleum 
Refining Technology, required by Bahrein Petroleum 
Company, Limited. Age limit, 25-40. Two-year agree- 


ment periods with passages and paid leaves. Free 
air-conditioned accommodation, board and medical 
attention, kit allowance, low living costs. Salary accord- 


ing to experience. Write, with full particulars of age, 
education, experience, to Box 8784, c/o Charles Barker & 
Sons, Ltd., 31, Budge Row London, E.C.4. 


RESEARCH CHEMIST required for electrochemical 

work, principally connected with nickel plating and 
allied processes, in the laboratories of a large light 
engineering firm in the Midlands. Applicants must have 
had sound chemical training and hold honours degree 
or its equivalent. Previous experience in this type of 
work will be considered a distinct advantage. Applicants 





should write stating age, experience, qualifications and 
salary required. Box No. C.A. 3003, THE CHEMICAL 
AGE, 154, Fleet Street, Londtdn, E.C.4. 


GENIOR CHEMIST with a wide experience of analytical] 
methods is required for work in connection with} 


organic chemicals and subsidiary products based on 
petroleum. The work in the first instance will consist of 
the development of new methods. of analysis and their 
application. Applicants must be capable and have had 
extensive experience of controlling and directing staff and 
must possess an Honours Degree or equivalent in 
Chemistry. The post is one of responsibility with an 
initial salary within £700-£800 per annum, and member- 
ship of a generous non-contributory staff assurance 
scheme is offered. Apply Box No. C.A. 2999, THE 
CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 


HE research laboratories of an expanding chemical 

manufacturer producing a commodity in growing 
demand, are increasing their permanent staff to cope with 
additional development and research work. Applications 
are invited from GRADUATES in inorganic or physical 
chemistry, who have a genuine liking for experimental 
research in the field of industrial inorganic chemistry. 
Previous industrial experience is not essential. 
are excellent. The commencing salary will be within 
the range £450-£650 depending upon qualifications and 
experience. Send full particulars in confidence. Box 
9 3001, THE CHEMICAL AGE, 154 Fleet Street, London, 
E.C.4 
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SITUATIONS VACANT 


FOR SALE 





HE Civil Service Commissioners invite applications 

for permanent appointments as SENIOR SCIENTIFIC 
OFFICER and SCIENTIFIC OFFICER to be filled by 
competitive interview during 1951. Interviews began 
in January and will continue throughout the year, but a 
closing date for the receipt of applications earlier than 
December, 1951, may eventually be announced. Success- 
ful candidates may be appointed immediately. The 
posts are in various Government Departme nts and 
cover a wide range of Scientific research and development 
in most of the major fields of fundamental and applied 
science. Candidates must have obtained a university 
degree with first or second class honours in a scientific 
subject (including engineering) or in Mathematics, or an 
equivalent qualification, or possess high professional 
attainments. Candidates for Senior Scientific Officer 
posts must in addition have had at least three years 
post-graduate or other approved experience. Candidates 
for Scientific Officer posts taking their degrees in 1951 
may be admitted to compete before the result of their 
degree examination is known. 

Age Limits: For Senior Scientific Officers, at least 
26 and under 31 on Ist August, 1951; for Scientific 
Officers, at least 21 and under 28 (or under 31 for 
established civil servants of the Experimental Officer 
class) on Ist August, 1951. Salary Scales for men in 
London, Senior Scientific Officers, £700 x 25-£900; 
Scientific Officers, £400 x 25-£650. Rates for women are 
somewhat lower. 

Further particulars from the Civil Service Commission, 
Scientific Branch, Trinidad House, Old Burlington 
Street, London, W.1, quoting No. 3399. 
10226/250/MLB 


Younc ENGINEER with degree standard in Mechanical 

or Chemical Engineering required as junior assistant by 
leading Chemical Engineering firm for heat transfer 
calculations and similar technical work. Permanent and 
progressive appointment with varied experience offered. 
Residence in London area necessary. Write stating age, 
experience and salary expected. Box No. C.A. 2997, 
THE CHEMICAL AGE, 154 Fleet Street, London, E.C.4. 





FOR SALE 





A Bout ONE TON (cwt. drums) of Moth 
containing GAMAXANE. To clear cheaply. Peter 
Brunskill, Ltd., St. George’s Hall, Bradford, Yorks. 


ALL WELDED STEEL STORAGE VESSEL 
28 ft. by 8 ft. diam. 
DISHED ENDS 
In excellent condition, with usual Manhole. 
in. Dished Ends % in. plate. 
MADE & MACKEE LTD. 
317 Prescot Road, 
Liverpool, 13. 


Powder 


Shell Plate 


AKER-PERKINS double ‘‘Z’’ TILTING MIXER, 
100 gallons capacity. Ditto 44 gallons. 

Steam Jacketed (50 lbs. p.s.i. W.P.) Horizontal ‘* U ”’ 
MIXER, glanded Ribbon Agitators, Bottom Outlet, 
about 45/50 gallons capacity. 

Manlove HORIZONTAL STERILIZER, 7 ft. by 3 ft. diam. 
Steam Jacketed (30 Ibs. p.s.i. W. P.) with Hinged 
Door, and usual valves, fittings, etc. 

Stainless Steel 600 gallon TANK twin compartments, each 





300 gallons. Hinged Covers, Bottom Draw-off. 
In Insulated “ Box ” with Brine Coils. 
WINKWORTH MACHINERY, 65, High Street, Staines. 
a Tel. 1010. 


FIRE FIGHTING wert al PROTOS 
| * oxygen breathing apparatus fo’ 
| WILLIAM R. SELWOOD, CHANDLER'S FORD, HANTS 


| 
| 


v6 sets 


MORTON, SON & WARD LIMITED 
OFFER 


"THREE 90-gallon stainless steel] JACKETED PANS, 
bottom run off, cast iron jackets, with or without 
agitators. 

TWO 30 gallon, as above. 

TWO 100 gallon, mild steel JACKETED BOIILNG 
PANS, bottom centre outlets, mounted on three 
legs, certified for 100 Ib., p.s.i. working pressure. 

TWO stainless steel “* U ” shaped TANKS, 5 ft. long by 
3 ft. wide, fitted with cooling jackets. 

ONE 200 gallon, open top rectangular stainless steel 

TANK, 12's gauge, polished, radiused corners, 2 in. 

folded rim, bottom outlet, mounted in timber 

cradle. 

FIVE 200 gallon, as above, 
but without cradles. 

ONE stainless steel TANK, 5 “. A in. by 3 ft. 6 in. by 
2 ft. 6 in. in timber crad 

A large selection of HYDRO EXTRACTORS in stock 
inspection invited. 

PUMPS 

TWO 6 in. acid resisting, cast steel, non clog SLURRY 
PUMPS, 10,000 gallons per hour at 150 ft. head, 
motorised, 11 h.p. 

TWO ‘* AQUATHERM ”’ PUMPING SETS, 5 in., 40,000 
g.p.h., at 60 ft. head, direct coupled to 15 h.p. 
electric motor. 

TEN 2 in. all gun metal, s.s. shaft, 2,500 


d. 

VULCANITE lined PUMP, 20,000 g.p.h. at 
"50 ft. head, direct coupled to 15 h.p. electric 
motor. 

ALL suitable for 400/3/50 supply. 

NUMEROUS other PUMPS in stock. 
MORTON, = & WARD LIMITED, 


ALK MILL, 
DOBCROSS, NR. OLDHAM, 
nes. 
*Phone Saddleworth 437. 


CmAncoal, ANIMAL and VEGETABLE, horti- 

cultural, burning, filtering, disinfecting, medicinal, 
insulating ; also lumps ground and granulated; estab- 
lished 1830; contractors .M. Government. _THOs. 
HILt-Jonegs, LtD., “ Invicta ” Mills, Bow Common Lane, 
London, E. Telegrams, “ Hilljones, Bochurch, London,” 
Telephone : an East. 


HONE 98 STAINES 
OPPER mr VACUUM PAN, Condenser and Elec. 
Vac. Pump by “ Blair Campbell,” with pan, 
7 ft. by 2 ft. 6 in. diam. t 
AUTOCLAVES (W.S.) any length up to 18 ft., all 2 ft. 
diam., hinged doors, 200 Ib. hydraulic test. , 
“Werner Pfleiderer” Jac. TIPPING MIXERS, twin 
fin blades, pans, 29 in. by 28 in. by 27 in., 25 in. by 
25 in. by 50 in. and 29 in. by 27 in. by 19 in. deep. 
Twin “ Z” blade brass lined VACUUM TIPPING MIXER, 
28 in. by 26 in. by 20 in. deep. 
Copper Jac. STILL, 3 ft. 6 in. «4 3 ft. 6 in. with copper 
condenser, 8 ft. 6 in. hig’ 
HARRY H. GARDAM ao co. LTD., 
STAINES 


ONE WERNER PFLEIDERER MIXER, with reversible 
drive and power tilting pan 3 ft. 3 in. by 2 ft. 9 in. 
by 2 ft. 6 in. internally. Excellent condition. Price 
£525. Box No. C.A. 2995, THE CHEMICAL AGE, 154, Fleet 
Street, London, E.C.4. 


SPECIAL OFFER 
ECKETT” four-wheel coupled STEAM LOCO, 
CYLINDERS, 14 in. by 22 in., 4 ft. 84 in. gauge, 
5 ft. 6 in. wheelbase, boiler 160 lb. pressure, copper 
firebox. Excellent condition. Immediate delivery. 
For further details, apply G. E. Summ (MACHINERY), LTD., 
East Parade, Sheffield, 1, Tel. : 25032. 


GTORAGE TANKS at a fraction of original cost. 
Unused 1,700 gallons capacity, complete with heating 
coils, manholes, gauges, etc., } in. plate. Delivered any 
station or by road. 

WILLIAM R. = NS el FORD, HANTS 


constructed from 20’s gauge, 
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FOR SALE 


FOR SALE 





VARIOUS MIXERS FOR SALE 


Baxp CONVEYOR, 50 ft. long 40 in. wide, steel frame 
motorised, for boxes, cases, bags, etc 


A FILTER PRESS, vy 8, in. square, fitted with 42 C.I. 
plates, centre fi 


1g, 24 and 3} size belt-driven DISINTEGRATORS by 
Christy & Norris or Harrison Carter. 


Size No. 3 Junior Hammamac HAMMER MILL with fan 
and cyclone, also No. 1 size Miracle GRINDING 
Py and one size 3W Miracle GRINDING 


One Hind & Lund steam ~~ DRYER, with “ U ”- 
shaped trough 5 ft. long. 


One Broadbent under-driven HYDRO EXTRACTOR. 
ns type, with self-contained A.C, 
motor. 


Two FILTER PRESSES, fitted recessed C.I. plates, 40 in 
yy , 24 in. thick, centre fed, to make 11 cakes 
per 


One Lilleshall FILTER PRESS, fitted 18 C.I. plates, 36 in 
square, and 19 C.I. frames, with side inlet, side 
enclosed delivery and usual fittings. 


Kek GRINDING MILL, ~~ ee type, with grinding 
discs 13 in. diam., including circular delivery 
bin with single outiet. 


Large unjacketed WERNER MIXER, belt and gear 
ven, hand tipping, double “ Z"’ arms, pans 
53,in. by 45 in. by 36 in. deep. 


No. 200 One nearly new WERNER PFLEIDERER 
JACKETED MIXER OR INCOPORATOR. 
Low type, with C.I. built mixing chamber, 
28 in. by 29 in. by 27 in. deep, with double 
“U-shaped bottom which is jacketed, and 
double fish-tail or fin-type agitators geared 
ang at one side, with belt-driven friction 
pulleys, 34 in. diam. by 5 in. face, with hand- 
wheel o; tion and hand-operated screw tilting 
gear. achine fitted with machine-cut gears 
covers, gear guard, cast-iron baseplate, and 
measuring overall approximately 7 ft. by 6 ft. 
by 4 ft. high to the top of the tipping screw. 


No. 204 One WERNER PFLEIDERER MIXER OR 

av NCORPORATOR, similar to the above, with a 

C.I. built pan 25 in. by 25 in. by 19 in. deep, belt 

pulleys 26 in. diam. by 5 in. face, double fin-type 
agitators, and mounted on C.I. legs. 


No. 209 One HORIZONTAL ‘‘U’’-SHAPED MIXER, 
steel built, riveted, measuring about 8 ft. 3 in. 
long by 3 ft. wide by 3 ft. 3 in. deep, with 
horizontal shaft, fitted with bolted-on mixing 
arms about 18 in. long by 4 in. wide, with inter- 
mediate breakers, and driven at one end by a 
pair of spur gears, with vountershaft, fast and 
loose bel es: outer bearing and plug cock 
type outle pp end, on 
two cradles fitted to two R. $. J. running from 
end to end. 


No. 210 One erg eh MIXER as above. 

These three “ U "-shaped mixers are in some 
cases fitted with steel ate covers and a steam 
jacket round the bottom and extending to 
—— about 18 in. of the top with plain end 
P 


Further details-and prices upon application 





Write RICHARD SIZER LIMITED, ENGINEERS 
-CUBER WORKS, HULL 


600 


PROCESS PLANT 
Two nearly new bg ety and DISTILLING 
PLANTS, by G.'°& J. Weir. New 1945. Cap. 
100 tons each of fresh from salt water in 24 hours. 
Evaporators, 6 ft. 9 in. high by 3 ft. diam. 10 
banks of copper steam coils, secured in C.I. header. 
(Spare coils available.) Each unit complete with 
distiller condenser, 2 ft. diam. by 4ft. 10 in. Cooler 
condenser, 9 in. diam. by 4 ft. 10 in. One oar. 
ating reciprocating steam driven combination 
pump. Dealing with feed discharge and vacuum, 
and one steam driven reciprocating circulating 


water pump. 

DRYING INSTALLATION by Manlove-Alliott, of 
Nottingham, comprising rotary drier, 60 ft. long 
by 8 ft. diam., constructed % in. plate, two roller 
paths, drive on to main girth gear through open 
reduction gear. Bennis unit patent travelling 
grate stoker, 43} sq. ft. grate area for the furnace 
at feed end, also dust extraction plant by Sturte- 
bea comprising 32 in. steel cased fan and two 

1 ft. diam. cyclone dust collectors. 

2 FILTER PRESSES by Johnson, plate and frame type, 
69 changes forming cakes ’33 in. sq. 1% in. thick. 
Individual plate discharge. Hand operated 
closing gear. 

FILTER PRESS by Craig, plate and frame type, 30 
chambers, forming cakes 33 in. sq. ‘Hydraulic 
closing gear. Individual plate discharge. — 

1,000 Ib. sq. in., Press pressure, 55 Ib. sq 

Umea "FILTER PRESS, Carcase by oe colin ‘suitable 
for 34 chambers, cake size, 48 in. by 38 in. by 2% 
in. With rubber lined filtrate trough. 

FILTER PRESS by Johnson, plate and frame type, 17 
frames, 28 in. sq., by 14 in. thick. Centre screw 
ratchet closing. 

GEORGE COHEN SONS & CO., LTD., 
SUNBEAM ROAD, LONDON, N.W.10. 
Tel. : Elgar 7222 and 
STANNINGLEY, Nr. LEEDS 
Tel. : Pudsey 2241. 


STORAGE TANKS 
400 gallons rectangular enclosed, 6’ x 3’2” x 3’ 6”. 
500 gallons cylindrical petrol tanks, new, 5’ 9” x 4’ 6”. 
1,700 gallons enclosed, steam heating coils. 
ey vertical cylindrical enclosed, 9’ 6” diam. x 
eep. 
4,000 gallons open top cast iron sectional. 
4-7,000 gallons converted boiler tanks 30’ x 7’. 
12,000 gallons unused cylindrical tank 30’ x 9’. 
12, 300 gallons creosoting tank 52’ 6” x 7’ 
WILLIAM R. SELWOOD, CHANDLER'S: FORD, HANTS. 
"PHONE 2275. 


VERTICAL Egg-ended PRESSURE VESSELS, 5 ft. by 
12 ft. 6 in. 100 Ib. p.s.i. } in. plate. 
Unused Baird & Tatlock, 8 phy REFRACTION- 
ATING VACUUM STILL in Copper. 
Horizontal Steam JACKETED MIXERS by Werner 
Pfleiderer, 26 in. by 28 in. by 24 in., double 
“Z” Blades, Power Tilting. 
Heavy Copper Horizontal VACUUM MIXERS, cylindrical, 
from 80 gallons to 500 gallons, with motor drives. 
NEW — STEEL VESSELS in stock 25/250 
gallons. 
REED BROTHERS (ENGINEERING), LTD., 
REPLANT WORKS, CUBA STREET, 
MILLWALL, E.14. 
*Phone: East 4081 


M.S. Welded Jacketed PANS, 24 in. diam. by 
26 in. deep, 1} in. bottom outlet, mounted on angle 
legs. Tested 100 Ib. hydraulic pressure. 


THOMPSON & SON (MILLWALL) LIMITED 
CUBA STREET, LONDON E. 
Tel.: Hast 1844, 


cor 
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FOR SALE SERVICING 
§ COPPER jacketed | MELTING PANS, 1s in. am. 
y 12 in. deep, fit covers. moun in mes 
25 in. by 25 in. by 44 in. high, with flanged fittings, CRUSHING, GRINDING, MIXING and DRYING for 
valves and steam traps. As new. THE CRACK PULVERISING MILLS, LTD. 
THOMPSON & SON (MILLWALL) LIMITED , Eastcheap, E.C.3 
CUBA STREET, LONDON, E.14. ten House, 4406. 
‘[LLING Tel. East 1844 
>». Cap D2 HM, Ltd., pulverise raw materials everywhere, 
4 hours. 24 M.S. FILTER VESSELS, each 5 ft. 6 in. high by 167, Victoria gtrect, London, 8.W.1. 
nian 10 on ft. 6in. diam. yy and concave New 
“header, | CMdition. Inspection our works. RINDING, Drying, ning and Grading of 
te with MADEN & McKEE, LTD., Gaaaae undertaken fore the trade. Also Su per 
~ Cooler 317, Prescot Road, of Ground Silica and Fillers, etc. James Kant, LTD., 
evapor- Liverpool. Millers, Fenton, Staffordshire. Telegrams: Ke 
bination | 300 ft. of 30 in. diam. Rivetted STEEL FLANGED meet ts ek Telephone : 4258 and 4854, Steke-cn- 
culating PIPING, in lengths 8 ft. to 18 ft. Sound condition. ’ 
be ® | Inspection our Works. RINDING of every description of chemical and 
ott, of iu Gotner materials for the trade with improved mills. 
ft. long Liverpool, 13. 08. HiLI-JongEs, LTD., “ Invicta ” Mills, Common 
vo roller e London, E. Telegrams: “ Hilljones, Bochurch, 
bes 1000 STBONG NEW WATERPROOF APRONS, London,” Telephone : East. 
yrs To-day’s value 5s. each, Clearing at 30°. 
 Sturte- San. _———- eae hand Cloths, cheap. Wilsons 
x , Pres 1 
and two | SPring@eld ener Ten ee AUCTIONEERS, VALUERS, Etc. 
ne type, 
a. thick. WANTED EDWARD RUSHTON, SON AND KENYON 
operated —— — (Established 1855). 
= =” ANTED urgently. _Seven—CAST IRON STEAM Auctioneers. Valuers and Fire Loss Assessors of 
yorsule HEATED MOLASSES BOXES, each 8 ft. by 7 ft. by CHEMICAL WORKS, PLANT AND 
— 5 ft., either separate or in a battery. Each tank to be MACHINERY 
‘ ‘itabl fitted with-a conical bottom, having blow pipe and outlet York House, 12 York Street, Manchester. 
¥° ° © | foot cover. Offers to Box No. C.A. 3000, THE CHEMICAL —_— 
. bY AGx, 154 Fleet Street, London, E.C.4. Telephone 1937 (2 lines) Central, Manchester. 
type, 17 
re screw 
liam. x | 
HANTS. 
5 ft. by 
\CTION- 
Werner 
double 
indrical, : 
drives DELIVERED FROM STOCK 
in capacities up to 140 c.f.m. against 3 p.s.i. and 
‘D., up to 65 c.f.m. against 5 p.s.i. Larger Blowers 
r, to order. 
Send for Brochure No. 30. 
am. by Ma 
m angle <HOLMES > 
= HOLMES & co. HUDDERSFIELD ‘exo 





Tele 
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TANKS, PANS, TOWERS, 
PUMPS, ETC. 


Built in Tantiron, Lead, Keebush and 
non-ferrous metals. 


fennox Foundry Co. Ltd. 


Glenville Grove, London, S.E.8 
Specialists in corrosion problems 


17 March 1951 














“LION BRAND” 
METALS AND ALLOYS 


MINERALS AND ORES 
RUTILE, ILMENITE, ZIRCON, 
MONAZITE, MANGANESE, Etc 


BLACKWELL’S 








METALLURGICAL WORKS LTD. 
GARSTON, LIVERPOOL, 19 
ESTABLISHED 1869 




















Decolorising CARBON 














Granular Carbon for Solvent Recovery. 
Regeneration of Spent Carbon. 


Write for samples and quotations, 
FARNELL CARBONS LIMITED 
CONDUIT ROAD, PLUMSTEAD, LONDON, S.E.18 


Telegrams: 


Telephone: 
Woolwich 1158 (2 lines). Scofar, Wol, London. 





ALL — HIGHEST EFFICIENCY FOUNDERS 
ALL TRADES LOWEST PRICES TO THE CHEMICAL INDUSTRY 














BRONZE % ALUMINIUM 


CHILL CAST PHOSPHOR BRONZE BAR 
cs 


E. JACKSON & CO. 





LORD STREET, MANCHESTER, 10 
Telephone : Collyhurst 3016 | 




















PI 
In 
FC 
ts . w eS ow ET 
i x & JB Gd 
COMBUSTION 
gf yg 
Roy, ap gt FO aden yp @ en J 
UB ES FEL 
5 ines 4 
10°, MORE STEM : 
3°% LESS FUEL 


Easy to instal, the Wilton Fan Draught 
Furnace ensures complete combustion 











from the lowest grade fuels. The immediate 
saving of over 5% in fuel quickly repays the 
initial conversion cost. Full boiler output is econo- 
mically maintained and complete control, under 
all circumstances assured. Write now for 
descriptive brochure of our Underground, 
Unit or Overhead systems. 


THE CHEMICAL ENGINEERING AND 
WILTON’S PATENT FURNACE CO. LTD - LONDON RD - HORSHAM - SUSSEX 







Northern office: T. G. Fegan 
M.Inst.F. Cannonfield, | 
Hathersage, Nr. Sheffield 

Phone: Hathersace 33% 








cw26 dm 


TD. 
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Gas-Burnt 


LIME 


for all purposes 
eece 





(Calcium Oxide) 


of the! highest commercial quality, 
in lumps or in course: powder ‘form 


(Calcium Hydroxide) 


in Standard and Superfine grades to 
meet most industrial requirements 


NATIONAL ENAMELS LTD. eee 
53, NORMAN ROAD, GREENWICH 
LONDON, 














Greenwich 


Agents: DURHAM,RAW MATERIALS, LTD., 
1-4, Great Tower Street, LONDON, E.C.3. 




















SSEX 








PICKLING TANK 


























INSTALLATION \ om 
FOR HANDLING ; 
FABRICATED . +: BP te 5 
STEELWORK 
~ 
" M ’ i 
pod FI 
. . rau dq 
Head Office & Works.: SEE we : 
WEDNESBURY, STAFFS. _— ae a SS 
Telephone : 0284 é ’ ~ a 
(five lines) 
London Office : f as 
Artillery House, ——— 
Artillery Row, S.W.1. =~ 
Tel. : Abbey 3816 “ 
(five lines) CU edehabobahe, bf bd td bt by i ht his SS SS SS 
3 ; 5 = 





| ? 52 9D) ORT 3 A COMPREHENSIVE ORGANISATION FOR ALL TRADES & INDUSTRIES 


a ar for Floors > Channels - Tanks (storage & process) * Drainage 
lestablished MM 25 Years Neutralising * Chimney & Tower Linings (Chemical) 





~Cw26 dm 
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nd Personal Experience 


Some twenty years ago, Imperial Smelting 
developed for their own use a Vanadium 
Catalyst that gave superior results under 
severe operating conditions. Since that 
time, research and enterprise. at our 
plants have produced a catalyst of unex- 
celled strength together with activity, so 
that today we are producing not only for our 
own needs, but also for other manufactur- 
ers of sulphuric acid. 


re 
it ans 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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SEE OUR EXHIBIT 
STAND No. P7I 


TO INDUSTRY 


BETTER PROTECTION — BIGGER PRODUCTION 


Fabric-supported P.V.C. Gloves and Clothing, developed by James 
North & Sons Ltd., and made under their patent process, afford higher 
abrasion resistance thanfany comparable material, whilst being chemically 
inert. North gloves are now made in a variety of types and substances 
and afford protection to all workers whether scientists or labourers. 


Sold only through wholesalers, but in case of 


— oi ifficulty write to James North & Sons Ltd., 
y VIECTIVE Hyde, Cheshire, for names of distributors. 


GLOVES’ AND CLOTHING PRorecTION 


AT ALL POINTS 
dm JN 32 
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Sim plicit 
STEAM TRAPS- 


cannot jam 
or blow 
steam. 
Unique in 
design, fool- 
proof in op- 
A eration. 
“Simplicity” 
Steam Traps 
m have only 
one moving 
part—a free 
™ floating stainless 
steel sphere. 

Each trap is guaran- 
teed; send for a trap 
on trial. 

Write for fully 
descriptive 
pamphlet. 


mm CREB ¢ Ld " Agents and Stockists in many countries, the names of 
Le ‘ . ‘J ‘ P 
, . , whom we will gladly send on application. 


THE 

KEY ENGINEERING CO., LTD. 

4 QUEEN VICTORIA STREET, LONDON, E.C.4 
and TRAFFORD PARK, MANCHESTER 





CYANIDES of 
CADMIUM 
COPPER 


r 
\ © , 


NICKEL 





SILVER 


ZINC 











Telephone : CITY 1185/6. TRAFFORD PARK 1903. 




















CASKS AND DRUMS 


CONTAINERS ARE AN _ ESSENTIAL PART oF your 
BUSINESS, AND WE ARE KEEN TO OFFER YOU OUR PERSONAL ATTENTION TO 
YOUR SPECIAL REQUIREMENTS. 








IT IS OF THE UTMOST IMPORTANCE THAT your 
PACKAGES REFLECT THE CARE AND ATTENTION YOU HAVE GIVEN TO THE 
CONTENTS. OUR COOPERAGE AND DRUM RECONDITIONING DEPARTMENTS 
ARE STAFFED BY CRAFTSMEN AND ENTHUSIASTIC WORKERS. PROMPT 
DELIVERIES AND COMPETITIVE RATES AWAIT YOUR ESTEEMED INQUIRIES 
FOR HOME AND EXPORT TRAFFIC. 


S. GIRLING & SONS (COOPERS) LTD. 


BARREL & DRUM MERCHANTS 
59 LEA BRIDGE ROAD :: LEYTON’  ::_ €£.10. 


TELEPHONE : LEYTONSTONE 3852. 
































24 March 1951 THE CHEMICAL AGE 


BROTHERHOOD 
C caf ts andship 


a2, 
a @uarantee wHen continuous OPERATION 
Gace) IS ESSENTIAL 





high pressure 
Compressors 


B 
each, in this, the largest high pressure Gas Compressing Plant 
m Europe. 
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Delivery ex stock... 


REGD, 


LABORATORY 
WATER-BATHS 


No. 12161 


Electrically heated, 8” diameter x 5}” high, with 
built-in constant level arrangement, to take 
flasks up to 3 litres capacity. The bath is an 
aluminium alloy casting, finished in grey stoved 
enamel and fitted with a set of 8 plated copper 
rings. Heating is by a 750 watt immersion 
element with a connector which is ejected auto- 
matically if the bath boils dry. 








No. 12167 


Electrically heated, 104” x 84” x 4” high, with built-in constant level arrangement. The 

bath is an aluminium alloy casting finished in grey stoved enamel. Plated copper cover with 

five holes, 4”, 3}”,°2}” and two 1?” diameter, each fitted with a set of rings. Heating is by 

a.750 watt-immersion element with a ag yp which is ejected automatically if the bath 
ils dry. 


These baths are for operation on 100/! 10, 200/210, 220/230 or 240/250 volts A.C. single 
phase or D.C. supplies, and are supplied with a length of 3-core cable. 


Prices sent on request 
A. GALLENKAMP & CO. LTD. 


Manufacturers of Modern Laboratory Equipment and Scientific Apparatus 


17-29 SUN STREET, LONDON, E.C.2 
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BROUGH’S NEW TYPE K.C.C. DRUM WITH SLOPING TOP. Top free from 
dirt-collecting edges. Stacks efficiently. Drains perfectly. Costs little more 
than ordinary drums (Patent and design registered) 

BROUGH’S SPECIAL TRACTOR TAPER. Neck welded or seamed on to an ex- 
tended collar able to reach difficult tractor apertures. A strong, light package. 


No ‘“‘ vertical ’’ joints. 


BROUGH’S HALF TAPER. Has most of the advantages of a taper with easier 
stacking. 


THERE’S A BROUGH’S DRUM FOR EVERY PURPOSE 
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. DRUMS 
LIVERPOOL : : SPEKE 


3 
Telephone, Liverpool Royal 3031 Telegrams, ‘‘Superdrum”’ 





Kestner’s 
SPRAY DRYING PLANTS 


produce a uniform dry powder 
from solutions or solids in 
suspension in one operation. 
The drying is instantaneous and 
discharge of the finished 
product is continuous—thus 
enabling costly sensitive and 
organic materials like blood 
plasma or protein hydrolysates 
to be dried just as easily as 
metallic salts and industrial 
chemicals such as Magnesium 
Sulphate or Sulphonated 
alcohols, 


There are many advantages to be 
obtained by using a spray drier 
in"your process plant, but only a 
Kestner Spray Drier will ensure 
your getting;the ful! benefit of 
the latest developments in spray 
drying technique. 


Kestner’s 


CHEMICAL ENGINEERS 









Operating 
Platform 


° Alarge 
Spray Drier 
Plant in 
course of 
erection. 





5 GROSVENOR GARDENS, LONDON, S.W.! 
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Co aes 


pIPERIDINE 











HIGHER 
ALKYL 





_, |CHLORIDES conmencin 
APRIL 30—MA N ilabl the E 
ee ae f lest i me e ‘i ~_" his PY RIDINE FRE 





Country in commercial 
quantities 
LAURYL CHLORIDE 

STEARYL CHLORIDE CETYL CHLORIDE 
MIXED ALKYL CHLORIDES 


LUPETIDINE 


Various Grades and Specifications including 
fine and broad cuts. Home and Export 
inquiries invited. 


Details on request to the manufacturers RO B N S 0) N 


LEDACHEMICALSLTD.| | [eaaeeeinaee 


WHARFF RD., PONDERS END, MIDDLESEX NVNER df WEST BROMWICH 
Tel: HOWard 2231 (3 lines) Grams: Ledakem, London Y ' Wool UML UT 
Tel: West Bromwich 0080 
HEAD OFFICE: OLDBURY * BIRMINGHAM 


(. KARBATE © 


TRADE MARK 


PUMPS 


“* Karbate ’’ Model A Centrifugal Pumps, with 
trouble-free rotary seal, are extensively used in 
handling practically all corrosive fluids, includ- 
ing mixtures of acids, such as HC, and H,SO,. 
All gaskets are confined and there is no chance 
for metallic contamination of liquid. Sizes 
shown in table below. 






































| Normal Rating 
1735 r.p.m. 1150 r.p.m. 
Port Sizes Head Head 
’ G.P.M.. in G.P.M. in 
Size Suction Discharge Feet Feet 
Model A—No. 3 Fi 1;” 55 57 50 22 
Model A—No. 4 2’ 13° 100 107 80 44 
Model A—No. 5 4” 2 220 52 180 22 























Grange Mill Lane, Wincobank, Sheffield. 
Telephone : Rotherham 4836 (3 lines). Telegrams : Electrodes, Sheffield. 


CONSULT— 
BRITISH ACHESON ELECTRODES LTD., | 
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FUEL WARNING 





Until April 
PLEASE BE 
EXTRA 
CAREFUL 
with 
| GOAL, ELECTRICITY 
| and 
GAS 


SJ a haan iii 











Issued by the National Coal Board, British Electricity and The Gas 
Council in support of the Ministry of Fuel and Power campaign 
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HYDROGEN PEROXIDE 
~PEROXYGEN COMPOUNDS including: Sodium Percarbonate 


Sedium Perborate @ Urea Hydrogen Peroxide @ Persulphates 
Benzoy! Peroxide and other Organic Peroxides 


“BARIUM COMPOUNDS 


including: Blanc Fixe @ Barium Carbonate Precipitated 
Barium. Chloride @ Barium Hydrate 


“Sodium, Sulphide @ Sulphated Fatty Alcohols 
Sodium Metasilicate @ Detergents 


“LAPORTE 


LAPORTE CHEMICALS LTD., LUTON. 


Telephone: Luton 4390 Telegrams. Laporte Luton. 

















MULTITUBULAR DRIERS 
ROLLER FILM DRIERS 
FLAKERS AND COOLERS 








We offer accumulated experience 
of 50 years’ specialization. 


OUR WORKS, the largest in the 
United Kingdom devoted especi- 
ally to DRYING MACHINERY, are 
laid out and equipped with the 
latest plant for this particular 
purpose. 


MANY STANDARD SIZES includ- 
ing LABORATORY MODELS. 


We have test plants always available 











RICHARD SIMON & SONS, LTD. 


PHCENIX WORKS, BASFORD, NOTTINGHAM 
































_ 
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How to keep the Night Watchman Awake! 


Eversheds are sometimes called upon to 
supply recorders for strange purposes. Once 
a firm even purchased an Evershed Recorder 
to keep the night watchman awake! This 
particular individual had important duties to 
perform in processes left unattended during 
silent hours, and the recorder chart gave the 
management a precise picture of exactly how 
well the job was being done. As in many other 
industries a permanent record was wanted of 
information normally available for a fleeting 
second. 


Industrial concerns, public undertakings, 
development engineers and research scien- 
tists alike pay tribute to the reliability of 
Evershed recorders, which can be used with- 
Out supervision in unattended stations. Ab- 
normal demands, unexpected fluctuations 
and excessive loads can all be studied, and 
suitable precautionary measures taken to 
prevent over-loading and reduce unnecessary 
expenditure. In fact Evershed recorders give 
a visual picture of exactly what took place, 
and when it occurred. 


(Continued in next column) 


EVERSHED TEST THE WIRE! 


Infinite care is taken with every detail in 
the manufacture of Evershed instruments. 

Before wire is.used, for example, it has to 
pass through a special ‘wire-tester’ designed 
in the Evershed laboratories. 

Only then is it handed on to the production 
department. 





U.S. ADVISED ‘USE MEGGER TESTERS’ 


The American Associated Factory Mutual Fire 
Insurance Companies advocate annual check of 
earth resistances and say ‘‘the ‘Megger’ Earth 
Tester is easiest, quickest and most accurate 
method of doing this.”’ 





EVERSHED 


PROCESS CONTROLLERS 
INDICATORS & RECORDERS 
REMOTE CONTROLLERS 
MEGGER TESTERS 











Evershed Recorder Panel for distant indication and 
recording of electrical loads in a modern film studio. 


Here are a few of the many purposes for 
which Evershed recorders are now being used: 
A cigarette manufacturer uses them to check the 
weight of packets as they come off production 
lines. 

New Zealand railways keep a permanent record 
of shunting operations and thus study the most 
efficient methods. 

The Post Office Engineering Department records 
the volume of telephone traffic. 

The British Electricity Authority has Evershed 
recorders in power stations to record the out- 
puts of generators, consumer demands, purity 
of boiler feed water and all kinds of valuable 
data. Portable models are used to obtain in- 
formation on network conditions. 

Water and sewage undertakings keep accurate 
records of the number of pumps in operation 
at any time. 

Manufacturing concerns purchasing electrical 
power, have installed Evershed maximum 
demand recorders for restricting peak loads 
and avoiding special tariff charges. 

Rgqilways and tramways carry out traction tests 
with Evershed recorders. 

And these are only a few applications. If you 
would like to know more about Evershed re- 
corders, write today for Publication C.H. 222 


EVERSHED AND VIGNOLES LIMITED 


ACTON LANE WORKS - CHISWICK - LONDON W.4 


Telephone: Chiswick 3670 


Telegrams: Megger, Chisk, London 


Cables: Megger, London 
5/138 
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THE SYMBOL OF SERVICE AND QUALITY 


Vitreous Enamels 
Vitreous Enamelling 


REFRACTORY COATINGS ON METALS 


MITcham tons te lines), SLEWART & GRAY LTD., 


Telegrams : Paisley Works, Swains Road, 
Escol, Toot, London. Tooting Junction, S.W.17. 

















Rape Corusert Lyrp. 


ESTAB. 1870 LABORATORY FURNISHERS LORD STREET, 
Telephone : Huddersfield 2746 


Telegrams : “ Cuthberts : “PYREX’ BRAND HUDDERSFIELD 


Huddersfield” SINTERED GLASSWARE 
ENSURES PERFECT 
FILTERING 


FURNITURE & FITTINGS ‘GLASSWARE 





SCIENTIFIC INSTRUMENTS 





BALANCES & WEIGHTS 








PHYSICAL APPARATUS ~ OPTICAL APPARATUS 


BIOLOGICAL APPARATUS 





CHEMICALS & REAGENTS 








VISUAL AIDS 





Oil: TESTING EQUIPMENT 


“EVERYTHING For THE LAB” 














951 
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Chemicals in the Swim 


masterly addition to our national 
collection of howlers by defining 
water as a white liquid that goes dark 
when you wash it. It is to be hoped that 
his powers of clear observation will not 
be discouraged for it is often a failing 
of such adtlts as politicians, let alone 
of small boys, to confuse causes and 
their effects. | Moreover, this definition 
is not far removed, at any rate spiritually, 
from one aspect of water to which the 
Ministry of Health has just devoted a 
new publication, ‘The Purification of 
the Water of Swimming’ Baths’ 
(H.M.S.O., March, 1951, pp. 36, 1s. 6d.). 
The problem of swimming bath water is 
that it inevitably increases its contents of 
undesirable substances including bacteria 
when people swim in it. It is, however, 
very easy to exaggerate the infective 
dangers of the public swimming bath, 
particularly today, when we are sadly 
witnessing annual increases in_ the 
attacks of poliomyelitis (infantile para- 
lysis). Attention might well be drawn to 
the clear statement in this report that 
the balance of evidence is in favour of 
keeping open properly controlled baths 
and pools even at times when ‘polio’ 
is unusually prevalent. 
The confidence with which modern 
baths may be regarded rests largely upon 
chemicals. It might be said that water 


A VERY small boy recently made a 
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clarity is maintained by continuous filtra- 
tion, but even here chemicals have long 
been supplements for the mechanical 
operation. Aluminium sulphate~ is used 
as a coagulant and a de-colouriser. A 
certain alkalinity must be present so 
that the flocculent and_ filter-aiding 
aluminium hydroxide is precipitated. 
Most hard waters are sufficiently alka- 
line, but soft waters require small addi- 
tions of lime or soda. The frequent pH 
checking of the water is, in fact, an 
important duty of baths superintendent 
staff, for the use of both aluminium sul- 
phate and chlorine builds up acidity, but 
addition of lime or soda must be care- 
fully regulated, as a pH above 8.0 may 
cause eye-smarting. The pH range must 
be 7.2 to 8.0 to prevent troubles on 
either side. 

Although filtration through sand, when 
aided by alumina-precipitants, will re- 
move some bacteria, this process, even 
when followed by forced aeration, can- 
not deal with all bacteria and it cannot 
make dissolved pollution harmless. The 
‘safety’ of the water depends upon 
chemical sterilisation and the chemical 
used must possess a ‘residual’ activity 
to deal with further pollution, while the 
water is being used. Chlorine would 
seem unchallenged in British experience, 
being relatively cheap, not difficult to 
add in controlled dosage, quickly 
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bactericidal, and possessing good resi- 
dual activity. Nevertheless, efficient 
chlorination is not the simple operation 
that many chemists might suppose. 
Chlorination must be continuous, for 
it is constantly lost by reaction with pol- 
luting substances and _ volatilisation. 
Intermittent doses sufficiently high to 
give long-period protection would be 
objectionable in odour and effect upon 
the eyes. A far from simple chemical 
problem arises from the interaction of 
chlorine and ammonia, a common 
natural or polluting substance in swim- 
ming bath water. Chloramines are 
formed and although these substances 
are also bactericidal they are much less 
efficient than chlorine; but the older tests 
for estimating the content of free 
chlorine did not distinguish between truly 
free chlorine and the chlorine in chlora- 
mines. This can give a somewhat false 
sense of security for the chloramines are 
more stable. Thus, a build-up of residual 
chlorine as chloramines may occur, 
partly because chloramines are slow to 
react with polluting material and partly 
through their natural stability. To over- 
come this, the practice of ‘ breakdown 
chlorination’ is sometimes adopted, and 
certainly should be whenever there are 
reasons to fear greater infective risks. 
This modern method is based upon the 
fact that chloramines are unstable in the 
presence of excess chlorine, breaking 
down into hydrochloric acid and nitro- 
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gen. Breakpoint chlorination is today 
widely employed in the United States. It 
needs more chlorine and greater skill in 
operation. It requires acceptance of 
a higher upper limit for ‘residual 
chlorine’ content, probably 1 to 2 parts 
per million, as against the former 
standard of 0.5 p.p.m. Nevertheless it 
does ensure that the residual chlorine is 
indeed chlorine whereas much of the 0.5 
p.p.m. content under the older system 
may be the less effective chlorine of 
chloramines. It is stated in the Report 
that a content of several p.p.m. of free 
chlorine must be reached before irrita- 
tion of eyes and nose or pungent odour 
is experienced by bathers; though much 
smaller amounts of nitrogen trichloride 
are more troublesome and there is per- 
haps some risk of this saturated chlora- 
mine being produced in_ breakpoint 
chlorination. 

It is clear that chemical intervention 
is not yet completed. A simple and rapid 
test for distinguishing between free 
residual chlorine and chloramine is still 
required; however, the ortho-tolidine test 
gives a qualitative distinction inasmuch 
as the initial colour shown is due to free 


chlorine only; a poor colour produced | 


immediately would show that the free 
chlorine content was low even though the 
colour developing later was powerfully 
yellow. Or sodium arsenite may be 
added, thus reducing the chloramines and 

[continued on page 442 
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Notes & Comments 


Magnesium and War 


O metal seems more sensitive to 
Nee fears or conditions than mag- 

nesium. Germany first founded 
the magnesium industry in the late 
nineteen-eighties but her leadership in 
this branch of metallurgy did not prove 
to be of great advantage in the first war. 
Well before the second, both America 
and Canada had established substantial 
magnesium industries; Britain followed 
suit during the war. An idea of the 
relationship between modern war , and 
magnesium is given by American figures. 
In 1939. total production was 6.7 million 
pounds. During the second war, produc- 
tion reached an annual capacity of 586 
million pounds, almost a 90-fold increase. 
There followed a severe post-war decline 
though demand did not drop back to the 
pre-war level. The commercial or strictly 
peacetime demand for magnesium in 
1949 was 38 million pounds and a pro- 
bable figure of 5 or 6 million pounds for 
military requirements can be estimated. 
A similar pattern was followed from 
1919 onwards. During the first war there 
were five American producers; by 1920 
only two; and by 1927 only one, the 
Dow Chemical Company. Nevertheless, 
if the spectacular war-induced additions 
to demand are removed from the 
magnesium statistics since 1915, steady 
development is shown. The huge peak of 
War II, with 80 per cent of the demand 
going to the aircraft industry, tends to 
conceal this. ~ 


Shortage only Temporary 


HE re-armament programme will 

{ inevitably lay another abnormal 
peak upon the upward graph of 
magnesium use. Unlike some of the 
other non-ferrous metals, however, mag- 
nesium is not likely to be persistently 
scarce. There are virtually’ no limits to 
the quantity of materials from which the 
metal can be extracted, notably to the 
sea in which. there is 0.14 per cent of 
magnesium or 4 million tons per cubic 
mile; and there are many magnesium- 
containing minerals. There is at present 


some shortage but it is likely to be 
quickly corrected by the re-opening of 
closed wartime production capacity. A 
new factor in the demand for magnesium 
is the increasing use of zirconium and 
titanium; for the production of these 
rarer elements magnesium is the usual 
reducing agent. Broadly, therefore, every 
extra ton of these metals that is required 
also requires an extra ton of magnesium. 


Photosynthetic Progress ? 


T is as well to remember now and 
[ee in this atomic age that the 

primary chemical reaction of Nature 
—the photosynthetic fixation of carbon 
dioxide by plants—is still largely un- 
explained and certainly inimitable by 
man. Though studied for many decades, 
this universal process .of the back- 
garden and the jungle is still the biggest 
of all challenges to modern science. Joint 
German and American research at the 
Kaiser Wilhelm Institut, Berlin, may have 
made fundamental progress in this direc- 
tion. Although scientific papers have yet 
to appear, advance reports indicate that 
it is now understood how only one 
quantum of light can initiate a process 
that in fact is known to require three 
times that amount of energy. It would 
seem that an unidentified substance in 
plants will join with one molecule of 
carbon dioxide when one quantum is 
absorbed. At the same time one molecule 
of oxygen is liberated. In darkness later 
two-thirds of the energy that has been 
absorbed is used in a combustion 
reaction that absorbs oxygen and pro- ° 
duces carbon dioxide. In this process 
energy is released and it is that amount 
of energy which is of fundamental impor- 
tance to the photosynthetic process as a 
whole. 


Enormous Possibilities 


OWEVER, the simple one-quan- 
Hi= stimulated reaction and its 
partial reversal in the dark form a 
chain process; when repeated three 
times this pair of reactions absorbs the 
amount of energy previously found (in 
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1949) to be the total amount required for 
the synthesis of one molecule of car- 
bohydrate. The fact that an unknown 
substance is concerned in this opens out 
enormous possibilities. If it can be 
identified, far greater advances than the 
development of atomic energy may be 
within sight. The leader in this research 
is Professor Otto Warburg, the German 
Nobel prizewinner. Dr. Burk, U.S. 
scientist, has been associated with recent 
developments. It should be pointed out, 
however, that this account is based only 
upon brief press-released material and 
not upon detailed scientific papers. 


Colds and Antihistamines 


AST autumn the Medical Research 
; Council reported with vigorous un- 

favourability upon the claims of 
antihistamine drugs as cures for the 
common cold. Small and large tests had 
shown that three of these drugs were 
valueless either in the prevention or 
treatment of colds. This verdict has not 
been as damaging to the boom in anti- 
histamine ‘cold cures’ in America, their 
home country, as might have been ex- 
pected. A current chemical trade journal 
reports that turnover in these drugs— 
sold as cold remedies—is in the region 
of $100 million per year. This winter 
‘millions of Americans have popped 
tablets in their mouths at the first sniffle 
or sneeze.’ The situation, viewed as an 
Anglo-American comparison, is remark- 
able and perhaps unique. Is faith the 
actual cold-alleviating influence? And 
to what extent has high-pressure adver- 
tising created public faith? 


. Boom on the Wane 


HERE are gradual signs, however, 

I that the American boom is on the 
wane. The Food and Drug Ad- 
ministration has intervened with restric- 
tions upon certain advertising claims and 
the medical research workers are pro- 
ducing test statistics whose trend is 
towards the British verdict of 1950. In 
the largest British experiment 1,550 
volunteers were given either an antihista- 
mine (thonzylamine) or a sugar pill treat- 
ment; the differences in the response of 
cold sufferers were insignificant. Similarly 
at Boston University 1,214 volunteers 
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were divided into four groups and given 
three different antihistamines or a sugar 
pill. The analysis of the results led to 
the conclusion that it was impossible to 
distinguish any effect of the antihista- 
mines ‘that differed significantly’ from 
the blank or control treatment. There 
would thus seem to be considerable 
agreement between American and British 
medical science in this other kind of 
‘cold war.’ 


CHEMICALS IN THE SWIM 
continued from page 440} 


preventing them from influencing the 
colour change at all. 

Chlorine may be added as bleaching 
powder in solution, as liquids containing 
high concentrations of chlorine, or as 
gas. The use of the gas is now favoured 
since the dosage rate is the more easily 
controlled. The point of introduction 
is generally after filtration. There seems 
some controversy whether it should pre- 
cede or follow aeration, a strange point 
upon which the Report gives no en- 
lightening details. In addition to its main 
bactericidal function, chlorine prevents 
the growth of green alge on the sides 
and bottoms of baths or pools, a contri- 
bution that is not merely’ esthetic, for 
several fatal accidents have resulted from 
alge accumulations. 

No mention is made in the Report of 
the use of bromine instead of chlorine 
though this sister-halogen is sometimes 
preferred in America, where it is said to 
have longer residual stability, less risk of 
causing irritation and odour objections, 
and to be easier to introduce at a con- 
trolled rate. Bromination made con- 
siderable headway in America during the 
war when chlorine was scarce (Chem. 
Industries, 1949,65, 5,712). However, with 
chlorine and perhaps bromine one day, 
it is satisfying to realise that the only 
contribution of the modern chemist to 
the pleasures of swimming is not that 
perhaps apocryphal story of the post-war 
synthetic bathing costume that dissolved 
in the deep end. Thanks to chemistry 
our swimming baths have made great 
progress in both visible and invisible 
cleanliness since the days of the nine- 
teenth century weekly ‘fill and empty’ 
system. 
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Spray-Drying Synthetic Detergents 


Paper Read at Institute of Fuel Meeting 


AT a meeting of the north-western section 
of the Institute of Fuel on 15 March, 
Mr. M. W. Smith, B.Sc., A.M.LChem.E., of 
the Shell Petroleum Company, read a paper 
on ‘Spray-Drying Synthetic Detergents.’ 
Household synthetic detergent products, ne 
said, are made either by hot spraying or 
spray-cooling, the physical form of the dried 
products depending on their end uses. The 
general principles underlying spray-drying, 
whereby a solution or slurry of the material 
to te dried is sprayed into a stream of hot 
drying air, producing a dry granular product 
which can be recovered as such without 
further processing, had been described in an 
earlier paper. The present paper dealt 
specifically with the spray-drying of syn- 
thetic detergents of the type used for dish- 
washing, laundering and general cleaning ‘n 
the household. : 

Mr. Smith’s paper was as follows:— 

There are two major types of spray-dried 
household synthetic detergent products. 
Firstly, the fine wash products for dish- 
washing, laundering of woollens, silks, 
rayons and nylon and for general cleaning 
applications such as washing of paint, wood- 
work and floors. With these are the all- 
purpose products which, as the name implies, 
are suitable for all household applications, 
including the laundering of cottons. In 
addition there are the unbuilt high active- 
content base deiergents for marketing as 
such, for dry blending with alkaline builders. 
All these products are made by hot spraying. 


Spray-Drying Equipment 

There are also the spray-cooled products 
made on spray-drying equipment, the pro- 
cess being similar to spray-drying with the 
exception that cold air is used in place of 
hot. In this latter process little water is 
evaporated, the solid form being obtained 
by the crystallisation of the water with 
sodium carbonate. The products have low 
active detergent contents and high sodium 
carbonate contents and therefore have 
limited application. 

The particular requirements of spray- 
dried synthetic detergents for these end uses 
are large uniform particles, sneeze-free and 
therefore free from dust, of sufficient 
mechanical strength to prevent breakdown 
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in the packets and free flowing; the absence 
of lumping or tendency to lump on storage 
or when the packet is opened in a humid 
atmosphere, of the required bulk density, of 
good odour and colour and rapidly soluble 
in both hot and cold water. 


Three Types of Atomisers 


There are several different types of spray- 
drying equipment broadly classified accord- 
ing to the method used for atomisation:— 
1 Spinning disc or centrifugal atomisers; 
2. High pressure jet atomisers; 

3. Two-fluid nozzle atomisers. 

In general the first two form hollow 
spherical beadlike particles and the third, 
irregular and denser particles, but any type 
may produce a product of varying form and 
density depending on atomiser design, 
operation and characteristics of the feed. 

The first category has two varieties of 
atomiser unit. The overdriven plants, 
where the disc and inlet for hot air are at 
the top of the chamber, so that the particles 
and drying air are in parallel or concurrent 
flow, and the underdriven plants where the 
disc and hot air inlet are near the base of 
the chamter. In this latter case the 
particles and drying air are partly in parallel 
and partly in countercurrent flow. In both 
types the product is withdrawn from the 
bottom of the chamber. 

It will be seen that in the case of the 
underdriven plants where the products fall 
through the hot inlet air stream, a more 
anhydrous product can be obtained than on 
the overdriven plants where the finished 
product is in direct contact with the humid 
outlet air. However, when drying synthetic 
detergents, as distinct from certain other 
materials, this is no disadvantage, and as 
will be seen later the efficiencies and 
capacities of overdriven plants are higher 
than those of corresponding underdriven 
plants. 

The diameter of the chamber governs to 
some extent the maximum size of particle 
which can be produced without a build up 
on the walls, since the larger the particle 
the greater its momentum and therefore the 
greater the time and distance required in 
which to dry it. Since large particles are a 
major requirement of household synthetic 
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detergents the larger diameter plants give 
the more acceptable products. 

The greatest single factor controlling the 
size and uniformity of the particle is the 
speed of the disc. In general spinning discs 
when running at high speeds produce very 
uniform, although fine particles. As the 
speed is reduced the particle size increases 
and the uniformity decreases until at a 
critical minimum speed, which depends upon 
the type of feed and disc; atomisation 
ceases and streams of liquid are thrown off 
the disc which do not break up into particles 
and therefore do not dry out before touch- 
ing the walls. 


Spinning Discs 

There are several kinds of spinning disc. 
The simplest is a flat or bowl-shaped smooth 
disc so that the feed is flung from the edge 
as a continuous sheet. Other types have 
varying numbers of radial vanes, nozzles, or 
apertures so that the feed emerges as a num- 
ber of streams. The sheet or streams then 
break up into spherical particles. 

The uniformity of the spray is of the 
utmost importance, since the capacity of the 
dryer is governed to a large extent by the 
time required to dry the largest of the drops 
formed. With a non-uniform spray at 
normal feed rates, the largest drops tend to 
be incompletely dried, forming wet lumps in 
the product, making it necessary to reduce 
the rate of liquid feed. It will therefore be 
obvious that the more uniform the spray the 
greater the capacity of the dryer. 

The feed is prepared in the mixing tank, 
care being taken to ensure that the solid 
ingredients are finely ground and evenly dis- 
persed. The temperature of the feed may 
vary from about 50°C. up to almost 100°C. 
depending on the type of feed and other 
operating conditions. The most imvortant 
characteristic of the feed is the solids con- 
tent, since it has a major effect on the pro- 
perties of the finished product. In general, 
slurry feeds are employed at solids contenis 
of from 50 per cent to 70 per cent. 

High inlet air temperatures are necessary 
for maximum output, to produce large size 
particles and to ensure complete drying 
before the particles touch the walls. There 
is, however, an upper limit to this temvera- 
ture set by the heat stability of the product. 
In addition, the higher the temperature the 
greater the puffing-up effect giving thinner 
walled particles with greater fragility and 
lower bulk density. The optimum inlet 
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air temperature for the majority of over- 
driven spinning disc plants is within the 
range of 250°C. to 300°C. with correspond- 
ing .outlet air temperatures of 110°C. to 
180°C. respectively. 

Whereas in the case of the overdriven 
plants only the wet material comes into con- 
tact with the hot inlet air, on underdriven 
plants it is the dried product which falls 
through the inlet air stream, and therefore 
underdriven plants require slightly lower 
inlet air temperatures. Furthermore, the 
outlet air temperature on _ underdriven 
plants must te relatively higher than on 
overdriven plants, because the initial drying 
is by the air leaving the chamber, the tem- 
perature of which must te high enough to 
ensure almost complete drying of the 
particles before they reach the walls. Again, 
the actual temperatures vary according to 
the type of product and plant, but typical 
figures would be of the order of 240°C. inlet 
and 130°C. outlet. 

Air heating may be by means of steam, 
electricity or oil, either indirect or direct. 
In the case of the latter, care is necessary 
to avoid particles of soot in the powder. 

The product offtake should be of a type 
to give the minimum mechanical agitation 
reducing the tendency of the fragile beads 
to break down to dust. A rotary valve 
offtake with pneumatic conveyor leading to 
low velocity cyclones at the packaging point 
is an ideal system. 

Any of the recognised methods of dust 
filtration may te used for screening the dust 
from the outlet air. In the case of the 
better products the dust is used for feed 
make-up, for blending into scouring pow- 
ders and cheap cleaners and not mixed in 
with the product from the chamber. 


High Pressure Jet Plants 


As in the case of the spinning disc plants, 
there are a number of different types of high 
pressure jet plants. Many are essentially 
similar to the spinning disc plants with a 
single high pressure’ jet in place of the disc. 
Others are of the same type as the soap pow- 
der towers with improved air heating. This 
latter type with countercurrent air and feed 
flows, where the jet and air outlet. are 
situated at the top of a high tower with the 
air inlet at the bottom, are preferred by 
many manufacturers for spray-drying syn- 
thetic detergents, since greater inputs are 
possible, giving larger particles and less 
filter fines than the spinning disc plants. 
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With the jet or jets directed vertically 
down the tower and not towards the walls, 
relatively large particles can be produced 
with less risk of them touching the walls 
before they have dried out. Furthermore, 
a large proportion of the dried dust particles 
carried up the tower by the ascending air 
stream adhere to the particles of freshly 
atomised material in the jet zone, forming 
agglomerates, thereby increasing the average 
particle size and decreasing the amount of 
dust in the filters. 

Since with countercurrent flow the freshly 
atomised material is in contact with the low 
temperature outlet air, the puffing-up of the 
particles is less than in the case of the over- 
driven spinning disc plants. Because of 
this and since agglomerates are formed, it is 
possible to obtain higher bu‘k densities than 
on the spinning disc plants with the same 
particle size and uniformity. 

In the case of the spinning disc chambers 
ample width is necessary owing to the initial 
horizontal path of the particles. The dia- 
meter of the chamber is therefore approxi- 
mately equal to the height. The height cf 
the pressure jet towers, however, with the 
spray directed vertically downwards towards 
the centre of the tower from the upper peri- 
phery is usually atout three times the dia- 
meter. The major factor ‘controlling 
particle size and uniformity is the pressure 
at the jet. At high pressures uniform small 
particles are produced, and as the pressure 
is reduced the particle size increases but the 
uniformity decreases. 

Since the particles and air are in counter- 
current flow, in order to minimise scorch- 
ing of the product, lower inlet air tempera- 
tures than are used on parallel flow plants 
are necessary. The permissible inlet tem- 
perature depends to a large extent on the 
type of product being dried. In general it 
is within the range of 150°C. to 220°C. with 
corresponding outlet temverature of 80°C. to 
120°C. Product collection and dust filtra- 
tion are the same as for the spinning disc 
plants. 


Two-Fluid Nozzle Plants 


Two-fluid nozzle plants are mainly used 
for spray-cooling soav powders with cold 
air, since a single nozzle has a large capacity, 
requires little maintenance, will atomise very 
viscous feeds and will produce large particles 
although of a non-uniform size. Further- 
more, compared with spinning disc and 
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high pressure jet plants the feeding and 
atomising mechanism is relatively inexpen- 
sive. They are, however, not frequently 
used for spray-drying synthetic detergents, 
since, owing to the irregular particle size, 
especially in the larger particle range, it is 
difficult to obtain a thoroughly dried product 
without scorching. In addition there is 
usually a high proportion of fines. More- 
over, whereas spinning discs and pressure 
jets are film-forming atomisers, two-fluid 
nozzles are filament or thread forming. 
Because of this they less readily form 
hollow teads and therefore tend to give 
heavier particles. The plants themselves 
can te either the parallel flow or counter- 
current flow type with one or more two-fluid 
nozzles in place of the spinning disc or 
pressure jet atomisers. 

Once optimum operating conditions have 
been established for any individual dryer, 
product form and composition, etc., the 
plant is controlled by the outlet air tempera- 
ture. Any increase in this temperature 
atove the optimum indicates a decrease in 
feed rate resulting in a reduced input and 
possibility of scorching the product. A 
decrease in outlet temperature indicates an 
increase in feed rate resulting in a damp 
product. 


Automatic Control 


Since spray-drying is a continuous process, 
the most economical method of operation is 
on a 24-hour basis. Many units are fully 
automatic, the feed valve being thermosta- 
tically controlled ty the outlet air tempera- 
ture so that any minor fluctuations in the 
feed rate are corrected ty the subsequent 
changes in the outlet air temperature. Where 
for some reason or other there are sudden 
and aporeciable variations in the feed rate, 
the time lag before they tecome evident in 
the outlet air temperature may be too great 
to permit accurate control, when manual 
operation becomes necessary. On svinning 
disc p!ants the current required to drive the 
disc, measured by an ammeter in the circuit, 
is a useful guide to the feed rate: 

The overall thermal efficiency depends to 
a large extent on the temperature drop 
through the plant. Taking typical inlet and 
outlet air temveratures for overdriven disc 
plants as 250°C. to 110°C. (i.e., a drop of 
140°C.), for underdriven disc plants of 
240°C. to 130°C. (i.e.. a drop of 110°C.) and 
for countercurrent high pressure jet plants of 
150°C to 80°C. (i.e., a drop of 70°C.) the 
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theoretical thermal efficiencies based on the 
heat lost in the outlet air are 61, 50 and 54 
per cent respectively, assuming that the air 
is heated from an initial temperature of 
20°C. 

It will therefore be seen that it is most 
economical to operate at as high an inlet 
and as low an outlet temperature as possible. 
However, as pointed out above, these two 
temperatures are limited by the type of 
plant, the form and composition of the 
product. 

In addition to the heat lost in the outlet 
air, radiation losses can be appreciable. 
The overall thermal efficiency is therefore 
substantially lower than the above 
efficiencies, based on the heat lost in the 
outlet air, indicate. 

The water evaporation capacity is gov- 
erned by the drop in temperature through 
the plant and the volume of air flowing. It 
has been seen that for optimum operation on 
any particular plant and product the drop 
in temperature is more or less fixed. There 
is also an optimum for the air flow through 
the plant, which for the majority is at the 
rate of 0.3-0.4 cubic metres of hot air per 
second. Above this range the increased 
turbulence may cause a greater proportion 
of the product to stick to the walls and an 
increase in the carry-over of solid material 
to the dust filters, and below this range the 
capacity will be unnecessarily low. 

Since the outlet air will te far from its 
saturation point it would be expected that 
economies could be effected by recovering 
the waste heat. Heat exchangers for pre- 
heating the cold inlet air or feed are not 
common. In some of the larger installa- 
tions, however, part of the filtered air is 
recirculated with the fresh air. 

In the case of the spinning disc plants the 
trend is to wide diameters. and low disc 
speeds with high inlet air temperatures re- 
quiring a fired heater. With the counter- 
current pressure jet plants the trend is to tall 
towers and higher inlet air temperatures. 
With all types, product offtakes should be 
designed for rapid cooling of product and 
minimum mechanical agitation. 

Further research is necessary on spinning 
disc plants to give larger and more uniform 
particles at higher bulk densities and at 
higher inputs without build-up on the walls. 

It would also be useful to have a know- 
ledge of drying time as a function of particle 
size, air temperature and air humidity. 
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Molten Metal Dyeing 


Ciba Expert Explains Process 


N 17 February, -Dr. Charles J. Weid- 

mann, manager of the technical depart- 
ment, Ciba Company, Ltd., revealed for the 
first time in North America the technical 
details of the ‘ Standfast Molten Metal Dye- 
ing Process.’ 

Dr. Weidmann addressed the regular 
monthly meeting of the Canadian Associa- 
tion of Textile Colourists and Chemists, 
Quebec Section, at McGill University. He 
pointed out that the tremendous interest 
created by the molten metal process was due 
to its utter simplicity of operation, which 
made it approach very closely indeed ‘the 
ideal dyeing method which should be such 
as to allow us to colour the cloth or material 
we are dealing with uniformly, at a low cost, 
and in the shortest possible time.’ 


How It Works 


Describing the Standfast method, Dr. 
Weidmann explained how ‘the material 
enters the machine from a loading wagon, is 
preheated by passing over a series of steam 
cans, goes through the dye liquor into a 
large U-shaped unit containing the molten 
metal.’ This U-shaped unit was the unique 
part of this new dyeing unit, he said. It 
was filled with ‘a combination of bismuth, 
cadmium, tin and lead, having a melting 
point of around 160°F. and a density of 
around 9. 

Listing the many advantages of the pro- 
cess, Dr. Weidmann said that ‘the molten 
metal acts in a double capacity : first, as a 
medium of heat transfer, and secondly, as 
a unique means of applying pressure to the 
fabric. It accomplishes toth these tasks 
with an efficiency not previously met in any 
textile operation. Beside the uniform pres- 
sure which the metal exerts, we also have 
the exclusion of air, preventing oxidation 
and eliminating all the defects which it can 
cause.’ Furthermore, with dyeing tempera- 
ture only 203°F., all vat colours could be 
used. Dr. Weidmann claimed that ‘for the 
first time we are able to dye the fibre before 
the vat colour has sufficient time to break 
down under the high temperature.’ Another 
feature was the speed with which a new 
shade could be put on. ‘The time elapsed 
to effect a complete changeover from a full 
black to a baby pink would average about 
five minutes,’ he said. 
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MIDLANDS ANALYTICAL METHODS DISCUSSION GROUP 





Problems in Steel Analysis 


| eccomenggel years have seen the solution ‘o 
many of the difficulties encountered in 
the analysis of steels, but a number of long- 
standing problems still exist. Some of the 
more important of these were described and 
the work being directed towards their solu- 
tion outlined ty Mr. B. Bagshawe, of the 
Brown-Firth Research Laboratories, Shef- 
field, speaking at the sixth meeting of the 
Midlands Analytical Methods Discussion 
Group held recently in Birmingham. 

A practical solution is still awaited to the 
problem of operating the combustion sul- 
phur process on a stoichiometric basis. Such 
a solution would te a most important 
development, as other sulphur determination 
methods are open to question. Methods 
based on hydrogen sulphide evolution are 
becoming more restricted in scope and use. 
Serious discrepancies arise on certain types 
of alloy steel, for example, copper and 
molytdenum steels, and the yield is also 
affected to some extent by the nature of the 
sulphur constituents in the metal, and the 
conditions of heat treatment. 

The classical barium sulphate  gravi- 
metric procedure is open to error; in very 
low sulphur ranges, for instance, recovery 
is almost invariably incomplete. Various 
devices have been used to encourage maxi- 
mum recovery, such as addition of known 
amounts of standard sulphate solution, but 
these have not been entirely successful. The 
process also suffers from inconsistency of 
blank values, which are often of comparable 
magnitude to the amounts of sulphur being 
determined. 


Combustion Process Best 


When much chromium is present the 
barium sulphate process is practically use- 
less, due to the formation of complex 
chromo-sulphuric ions which are not preci- 
pitated by the barium ion. Complexing of 
the chromium with acetic acid or other com- 
plexing reagents may help in this direction. 
Oxidation of chromium to chromate will 
precipitate insoluble barium chromate. 

The combustion process and its properly 
regulated operation is really the key to the 
solution. Its many attractive features 
include speed, convenience of manipulation, 


and, above all, the fact that it may be applied 
to the widest range of steels and ferro-alloys. 
If only the problem of the yield factor could 
be solved, then there is no doubt that, as 
far as steel is concerned, all other methods 
would te abandoned forthwith. 

In the most recent form of combustion 
apparatus soda asbestos is replaced by a 
silica gel dryer. A rubber suction ball is 
also incorporated to permit the absorbent to 
be drawn up the delivery tube for rinsing 
purposes, giving an increased titre of 0.2- 
0.3 ml. Other developments include the use 
of enclosed cartridge-type boats, which 
permit a more concentrated reaction with 
less slag spatter. 


Modern Improvements 


Elimination of all filters and plugs of 
cotton wool, asbestos, or glass wool, and 
the simplification of the delivery part of the 
system are important recent trends. These 
modifications are possible, since the carry- 
over of ferric oxide dust can te prevented 
by presintering the sample before admitting 
oxygen. 

Sintering for periods of two to five 
minutes #s most effective, and the ferric 
oxide dust is retained in the hot combustion 
zone, where it is not likely to hold or fix 
sulphur: The deposition of iron oxide in 
colder parts of the system, as would other- 
wise occur, is likely to fix and retain sulphur 
gases, and thus markedly affect the yield; 
this deposition is one of the causes of pro- 
gressive yield drop during the life of a tube, 
the yield showing a maximum with a per- 
fectly clean new system and slowly falling 
as the tube becomes fouled with slag and 
oxide adhesions. 

Use of a refractory plug in the furnace is 
a great help in retaining ferric oxide dust in 
cast iron sulphur determinations. The com- 
bustion boat must be more than 1 in. from 
the plug, otherwise molten ferric oxide 
causes choking. 

One of the probable causes of low sulphur 
recoveries is that some of the sulphur tri- 
oxide formed may pass through the absorp- 
tion system as an unabsorbable mist. 

Carbon determinations have not presented 
any real difficulties for some time as all 
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general needs have been met by the dry com- 
bustion procedure. . Modern developments 
in the production of super-pure iron and 4 
per cent silicon iron, where carbon contents 
exceeding 0.01 per cent become of critical 
metallurgical importance, have served to 
emphasise the deficiencies of this conven- 
tional procedure for these specialised needs. 

To a lesser extent this is also true of the 
Special Steel Industry where carbon specifi- 
cations of 0.03 per cent (max.) are being 
laid down for certain classes of stainless iron 
and steel. As a result, carbon determina- 
tions expressed to the third and fourth deci- 
mal place are being demanded. 


Combustion Process Modified 


An attempt has teen made to meet the 
present urgency as far as low carbon stain- 
less steel is involved, at the Brown-Firth 
Laboratories by developing a_ scaled-up 
version of the normal combustion process. 
Carbon combustions are at present being 
carried out on 16.362 g. of stainless steel, 
which amount is six times the normal 
factor weight of 2.727. 

The conventional apparatus has a repro- 
ducibility level of atout + 0.01 per cent. 
For work in low ranges the process is too 
much affected by blank variation, and errors 
are incurred due to computing small weight 
differences from weighings of large mass, for 
example, absorption bulk 100-120 g. 

A large tube 30in. long with an internal 
diameter of 14 in. and operating at 1,200°- 
1,300°C. is used in the scaled-up combustion 
system. The boats are of large size (4} in. 
by 1} in. by ¢ in.) and accommodate the full 
charge of 16.362 g. of steel drillings or mill- 
ings. The boats are pre-ignited at 1,200°C 
tefore use, and give a residual blank of only 
0.0004 g. 

The absorption system includes an out- 
size Arnold bulb, containing chromic-sul- 
phuric acid to absorb sulphur gases, but the 
CO, absorption bulb of Midvale pattern is 
of specially small design, 4 in. by } in. so 
that its total weight when packed with soda 
asbestos is only about 30 g. Combustion 
under these conditons is steady and placid, 
and the exothermic heat from such a large 
charges ensures the complete fluxing of the 
whole mixture. The flux is 7 g. of red lead, 
pre-ignited before use at 450°C.; after this 
treatment the red lead blank does not exceed 
0.0003 g. 

Total blank in the process is only about 
0.7 mg., and the carbon equivalent of this 
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on a 6 x factor weight charge is only 0.0012 
per cent carton. Reproducibility is easily 
maintained at + 0.002 per cent for routine 
operation of large batches. 

Other possibilities for development are 
conductimetric measurements after absorp- 
tion in barium hydroxide, and the develop- 
ment of radio frequency or induction com- 
bustion units. 

For research purposes, determinations in 
the fourth place, for example + 0.0002 per 
cent, can be obtained by refined methods of 
measurement, such as the low pressure 
method in which the CO, evolved by com- 
bustion is trapped by freezing in liquid oxy- 
gen and then released in a vacuum system, 
where it is collected and evaluated mano- 
metrically. 

Determination of carbon in steels by the 
copper-potassium chloride method, while not 
obsolete, is not entirely satisfactory, as 
recovery of both elements is incomplete. 
Again, the procedure of dissolving the steel 
sample in copper-potassium chloride solu- 
tion is too time-consuming to be of use ‘n 
routine steel analysis. 


Estimation of Tin 

The most common method for determin- 
ing tin consists of reducing it in the steel 
solution, either directly or after a separa- 
tion as sulphide, the reduction being effected 
with a metallic reductant; the reduced tin 
is then titrated with standard iodine or 
iodate. 

Metallic reductants for tin include anti- 
mony, aluminium, nickel, lead and iron, but 
the tone of contention at the present time 
is the relative merits of the antimony-alu- 
minium and nickel reduction procedures. 
By antimony-aluminium reduction is meant 
reduction with aluminium metal in presence 
of a dissolved antimony salt. This is rather 
a different case from metallic antimony re- 
duction which has been rejected by Evans 
and other workers. 

Objection to antimony is that the titration 
accuracy is a critical function of antimony 
particle size; a coarse antimony gives low 
results due to incomplete reduction, and a 
finely ground flour gives high results due to 
reaction with iodine. Thus, high or low 
results may be obtained at will, merely by 
altering the grading of the antimony flour, 
and correct results are mainly a matter of 
chance. 

By using a combination of aluminium | 
metal with an antimony salt in solution, | 
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metallic antimony is precipitated in solution 
in the form of a sponge of uniform charac- 
teristics, and it is possible to control the 
reduction so that only a slight excess of anti- 
mony metal persists through the boiling 
interval for reduction. 

Evans has reported that as much as 8-9 
per cent of the tin present may be lost in 
the antimony residues, although this is not 
the case for the very small amounts of tin 
involved in steel analysis; indeed, proved 
and tested methods have been put forward 
in turn for plain and low alloy steels, for 
highly alloyed steels and finally for ferro- 
tungsten, by official BISRA committees, 
and approved by BSI. 

In spite of this, however, the anti- 
antimony pro-nickel school has many adher- 
ents. The experience of the industry sub- 
committee, which carried out the tin investi- 
gations, was that nickel reduction (using an 
etched and activated spiral) was relatively 
slow, and that the reduction was often un- 
certain and incomplete if the spiral was not 
properly activated ty etching in strong salt 
solution. Another point was that the green 
colour of the solution of dissolved nickel 
salts impaired the sensitivity of the end- 
point. 

Cobalt Determination 

An improved method for determining sub- 
stantial percentages of cotalt is required. 
The nitroso R salt absorptiometric procedure 
is easily the best available, but it is best 
adapted to a moderate range of cobalt con- 
tent, and, in order to extend its use over the 
wider range required, semi-micro fractions 
must be used. 

The classical gravimetric procedures are 
few in number, restricted in scope, tedious 
in operation and poor in performance. The 
a-nitroso-8-naphthol method, for example, 
is completely unselective. Residual un- 
removed iron and chromium, and also cop- 
per, are precipitated with the reagent. 
Finally, the cobalt residue is of uncertain 
composition, and the ignition product, while 
weighed as Co;0,, often contains CoO. 

Precipitations as cobalt sulphide are not 
possible if nickel is present; again, the igni- 
tion product is of doubtful composition and 
may contain residual sulphur compounds. 
such as CoSQ,. 

Electrometric titration with potassium 
ferrocyanide in ammoniacal citrate medium 
is probably the best alternative to the nitroso 
R salt procedure. Some workers claim 
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satisfactory results in the analysis of Kovar- 
type materials (Ni, 30 per cent; Co, 17-18 
per cent), although the process requires em- 
pirical calibration and for certain steels 
involves a rather doubtful manganese correc- 
tion. 

The dimethylglyoxime reaction, with or 
without cyanometric titration, meets most 
requirements for nickel determinations, but 
the most pressing need is for a good separa- 
tion from cobalt. Cotalt interferes in gly- 
oxime precipitations, contaminates the preci- 
pitate and may cause partial suppression of 
precipitation; interference is controlled by 
oxidation with hydrogen peroxide to the 
cobaltic state, but this fails when the cobalt/ 
nickel ratio is unfavourably high, with the 
result that determinations of small amounts 
of nickel in high cobalt steels are uncertain 
and unreliable. 

With Kovar-type materials, the cobalt 
contamination problem is acute. X-ray 
examination shows that the precipitate con- 
sists of two phases—the nickel dimethylgly- 
oxime complex and an iron-cobalt complex. 
This, however, only occurs when the iron is 
present in its higher valency state. A com- 
plete separation can be effected if the iron 
is first reduced to the ferrous state with 
sulphite. 

Copper interferes to a lesser extent. Thus, 
large amounts cause partial inhibition of 
the nickel reaction, and large amounts of 
glyoxime reagent must te added, while con- 
tamination of the precipitate with copper 
occurs at quite low copper concentrations, 
and this necessitates repetitive treatments. 

Baron Determination 

Determination of traces of boron, for 
example, 0.005 per cent, is one of the most 
difficult of analytical problems. The 
classical method, consisting of volatilisation 
of boron with methyl alcohol and titration 
of the distillate with standard sodium 
hydroxide, is quite unsuitable for the trace 
amounts added to steel. 

Choice of methods is restricted to a very 
limited range of rather unsatisfactory colour 
reagents, such as quinalizarin (1:2 :5 :8-tetra- 
hydroxy-anthraquinone) and curcumin or 
turmeric. 

Quinalizarin is of unstandardised quality, 
and results can only te related to calibra- 
tions prepared for each bottle of the reagent. 
The reagent must be prepared in strong sul- 
phuric acid, 90/98 per cent concentration, 
and variations of performance appear to be 
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critically related to minor variations of sul- 
phuric acid concentration. 

A pronounced purple colour is exhibited 
by the reagent solution itself, and the blue 
boron complex must be measured by com- 
paring gradations of colour from the pale- 
purple of the reagent itself to clear-blue, 
which occurs at about 0.1 mg. of boron per 
100 ml. This is equivalent to 0.01 per cent 
boron on a 1 g. steel basis, and therefore 
all amounts below this value must be 
measured by matching modifications of the 
purple reagent base colour. 


Critical Control Necessary 

Curcumin, the alternative reagent, 
develops a red colour with boron on 
evaporation to dryness of hydrochloric acid 
solutions after treatment with oxalic acid. 
The red colour is then extracted with alco- 
hol and the colour compared against a pre- 
pared standard series. Very critical control 
of reagent excess is necessary, as the red 
boron complex is modified by the orange 
yellow colour of the reagent itself. 

There are also difficulties of application 
with both these reagents such as loss of 
volatile boron compounds during solution, 
the difficulty of concentrating or evaporating 
solutions other than in alkaline medium, 
pick-up of boron from glassware, and so on. 

Procedure based on that of Rudolf and 
Flickinger is the simplest, and consists of 
solution of the steel with sulphuric acid 
under reflux, after which the ferrous sul- 
phate is salted out in 95 per cent sulphuric 
acid, and quinalizarin added to the concen- 
trated extract. Alloy steels giving coloured 
salt solutions, for example, chromium steel, 
require a separation procedure, mercury 
cathode electrolysis affording a good separa- 
tion from boron; separation of iron, chrom- 
ium, etc., from boron is also made with 
sodium hydroxide, and this is the separation 
which normally precedes the application of 
the curcumin reagent. 

The usual gravimetric methods, based on 
hydrolytic precipitation as tungstic acid and 
ignition to the oxide are of doubtful accu- 
racy for the determination of small amounts 
of tungsten in steel. Below about 0.2 per 
cent recovery is usually extremely poor and 
amounts of the order of 0.1 per cent or less 
may escape notice entirely. 

Various expedients have been tried in 
order to improve the yield, but without 
marked success, and it is noteworthy that 
most of these devices lead to increased co- 
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precipitation of molybdenum. In the 
absence of molybdenum it is easier to adjust 
the conditions to provide a quantitative or 
near quantitative yield of tungsten. 
Molybdenum contamination is influenced 
by a variety of factors, such as the concen- 
tration of the two elements in solution, the 
ratio of their respective concentrations, the 
acidity of the solution and the use of organic 
precipitating or flocculating agents. 
Conditions which favour a quantitative 
yield of tungstic acid also favour increased 
molybdenum contamination. Thus, mini- 
mum acidity, sulphurous acid hydrolysis 
from a ferrous solution, cinchonine, rhoda- 
mine B, and so on, all improve the tungsten 
yield, but the residue is liable to contamina- 
tion from molybdenum, particularly when 
large amounts of both elements are present. 
On high tungsten/molybdenum steels the 


contamination is so serious that in applying. 


the B.S. rhodamine B procedure to high 
speed steels (7 per cent W, 4 per cent. Mo) 
12-25 mg. of MoO; have been found in the 
WO, residues. 

The ideal reagent for tungsten must, 
therefore, be not only more efficient than 
existing ones as a tungsten precipitant, but 
it must also be more selective. It must as 
well be capable of application under condi- 
tions which permit control of molybdenum 
coprecipitation, it must, for example, operate 
at a relatively high acidity 1-2N with respect 
to hydrochloric acid and be effective in an 
oxidised iron solution. 

In the meantime, the existing procedures 
are reasonably satisfactory for medium and 
high tungsten content ranges, and in the 
absence of much molybdenum. 

Apart from this, there is the dithiol 
absorptiometric procedure, which meets the 
most stringent accuracy requirements down 
to the lowest content levels, but is rather 
complicated in operation for regular use as 
a routine procedure on batch control. 


Tungsten Determination 


Tungsten may be determined in the 
presence of columbium by the dithiol pro- 
cedure, the columbium being separated by 


treatment with phosphoric and_ sulphuric 
acids. ‘ 
Methods based on the _ tungsten-thio- 


cyanate colour have also been used exten- 
sively in recent years. It is certain that 
this reaction is critically affected by varia- 
tion of conditions and the most exact and 
rigid standardisation is necessary. The 
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most recent version. of this method to be 
tested by the physico-chemical analysis sub- 
committee of BISRA has shown real pro- 
mise; in this procedure the reaction is car- 
ried out in hydrochloric acid (1:1), and 
titanous chloride is used to reduce the thio- 
cyanate complex. There is interference if 
much molybdenum, copper or vanadium 
are present. 

Polarographic methods have not yet been 
developed for the determination of tungsten 
in steels. So far, only lead and copper 
have been determined in this way. 

Molybdenum is still determined by the 
old caustic soda/lead molybdate process 
and by the a-benzoin oxime precipitation 
method. The application of both these 
methods is becoming restricted by the inter- 
ference of residual tungsten. 

Residue treatment to remove co-precipi- 
tated tungsten is extremely difficult and it 
is therefore not surprising that steel chemists 
are turning to the thiocyanate absorptio- 
metric process. 

This method is dependent on a somewhat 
critical balance of reagent concentrations, 
and at very low molybdenum concentrations 
the bleaching of the corresponding ferric 
thiocyanate colour is erratic and incomplete. 
There is always a small residual ferric iron 
colour in the lowest ranges, and _ this 
accounts for the irregularity of the curve 
near the point of origin. 

Determinations in the lower range are 
subject to iron blank values of comparable 
magnitude to the amount of molybdenum 
present, with the result that determinations 
in the region of 0.02 per cent or less are of 
low accuracy, and may be as much as 100 
per cent in error. This residual iron blank 
can be reduced by increasing the stannous 
chloride concentration. 


Insolubility Causes Interference 

Interference from copper occurs, how- 
ever, due to the insolubility of cuprous thio- 
cyanate, and this becomes more marked with 
increasing stannous chloride concentration. 
The problem, therefore, is to find the best 
compromise between the reduction of iron 
blank and the incidence of copper interfer- 
ence. 

Use of titanium salts is now being investi- 
gated by the Brown-Firth Laboratories. 
These salts appear to catalyse the spontane- 
ous and complete bleaching of the ferric 
colour and permit the most favourable 
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balance of stannous chloride and thiocyanate 
concentrations to be used. 

Mercury cathode electrolysis is readily 
applied to steel solutions for a variety of 
purposes, but its full exploitation still lies in 
the future. Present work in the Brown- 
Firth Laboratories is being directed towards 
the development of an apparatus capable of 
removing as much as 10 g. of iron chrom- 
ium, nickel, etc., in a matter of one to two 
hours. Several difficulties have been en- 
countered, particularly with chromium-rich 
solutions, but a point has been reached 
where satisfactory conditions can be speci- 
fied for steels soluble in sulphuric acid 
solution. 

Some Further Problems 

Further problems include the treatment of 
carbide residues from alloy steels and the 
application of solvents other than sulphuric 
acid; particular difficulties arise in oxodised 
ferric solutions. If these problems can be 
solved, a field of great scope will be opened 
up, particularly in the determination of. resi- 
dual and trace amount of elements such as 
aluminium, titanium, zirconium, vanadium, 
calcium, etc. 

As regards the determination of alumin- 
ium in steel, the aluminium may be deter- 
mined by precipitation as the phosphate 
after mercury cathode electrolysis. The 
procedures of Gentry and Sherrington (1946, 
1950) using a 1 g. sample have, however, 
given satisfactory results. Here aluminium 
oxinate is formed, extracted with chloro- 
form, and the absorption of the extracted 
solution measured. The aurine tricarboxy- 
lic acid procedure is unsatisfactory. 

In miscellaneous determinations it must 
be emphasised that considerable segregation 
of lead often occurs in steels. Hence, lead 
should always be estimated on at least 10 g 
samples, though some workers continue tuo 
use 1 g. samples. The folly of this latter 
procedure may best be illustrated by a recent 
case where a bar of steel of about 1 in. cross 
section and 2 ft. in length gave on analysis 
no lead reaction at one end and 0.25 per 
cent of lead at the other. Steels made by 
the Ledloy process, however, are less likely 
to suffer from segregation. 

The most satisfactory method for the 
determination of oxygen in steels is that 
based on vacuum fusion. Methods based 
on aluminium reduction either in hydrogen 
or in vacuo are not very popular, as the 
blanks often give trouble. 
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For phosphorus the Vaughan procedure 
is unsatisfactory, due among other things 10 
the fact that losses are incurred by spitting 
of the solution being evaporated. In batch 
analysis of phosphorus it is quicker to 
titrate the phosphomolytdate precipitate 
with caustic alkali than to measure 
the absorption of the molytdenum blue 
formed on subsequent reduction. 

The phosphomolytdylvanadate method of 
Harrison (1933), who determined phosphorus 
in cast iron, is sensitive to interferences in 
solution and to temperature effects. Again, 
it is less sensitive than the molybdenum blue 
procedure. 





The Institute of Physics 


X-ray Analysis Group Spring Conference 
E feng Texture and Structure of Metals will 

be the subject of the Spring Conference 
of the X-ray Analysis Group of the Institute 
of Physics to be held at Ashorne Hill, 
Leamington Spa, on Thursday and Friday, 
12 and 13 April. A small exhibition is also 
being arranged in connection with the con- 
ference. 


THURSDAY 12 April 
2.00-4.30 p.m. Textural Studies. 

(i) ‘Lattice Strains in Deformed Metal 
Aggregates.’ Dr. G. B. Greenough (Royal 
Aircraft Establishment, Farnborough). 

(ii) ‘A Simple Method of X-ray Micro- 
scopy.’ Dr. R. W. K. Honeycombe (Caven- 
dish Laboratory, Cambridge). 

(iii) ‘Microbeam Experiments on Cold- 
Worked Copper and Other Metals.’ Mr. P. 
Gay (Cavendish Laboratory, Cambridge). 

(iv) ‘The Structure of an Alpha/Beta 
Brass.’ Mr. R. J. Davis (Inorganic Chemis- 
try Laboratory, Oxford). 

(v) ‘The Development of Preferred 
Orientation in Metals on Deformation.’ Mr. 
E. A. Calnan and Dr. C. J. B. Clews 
(National Physical Laboratory, Teddington). 
5.30-6.30 p.m.—Techniques of X-ray Analy- 
sis. A number of short contributions. 
8.30 p.m. Evening Lecture. 

‘The Behaviour of Electrons in Alloys.’ 
by Professor N. F. Mott, F.R.S. (H. O. 
Wills, professor of physics, University of 
Bristol). 

FRIDAY 13 April. 


9.00-9.30 a.m.—Annual General Meeting of 
the Group. 
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9.45 a.m.-2.30 p.m.— Structural Studies 
(Phases). 

(i) ‘The Importance of Crystal Structure 
Determination in the Study of Alloys.’ Pro- 
fessor G. V. Raynor (University of Birming- 
ham). 

(ii) ‘The Gamma Brass Phases in Cop- 
per and Silver Alloys.’ Dr. W. Hume- 
Rothery, F.R.S. (Inorganic Chemistry 
Latoratory, Oxford). 

(iii) ‘The Structure of Mn3SiAl9 and its 
Relationship to Other Intermetallic Com- 


pounds.” Dr. K. Robinson (Cavendish 
Laboratory, Cambridge). 
(iv) ‘The Structure of Sigma-Phase 


Alloys.’ Dr. Audrey M. B. Douglas (Caven- 
dish Laboratory, Cambridge). 

(v) ‘The X-ray Examination of Uran- 
ium at Various Temperatures: Dr. J. 
Thewlis (Atomic Energy Research Estab- 
lishment, Harwell). 

(vi) ‘ The Constitution of Some Alloy and 
Carbide Systems Relating to Heat-Resisting 
Materials.’ Mr. H. J. Goldschmidt (B.S.A. 
Group Research Centre, Sheffield). 
2.00-4.30 p.m.—Structural Studies (Trans- 

formations). 

(i) ‘Kinetics of Order-Disorder Trans- 
formations.” Dr. H. Lipson (College of 
Technology, Manchester). 

(ii) ‘ Diffuse Diffraction Effects Accom- 
panying the Ordering of CoPt.’ Dr. J. B. 
Newkirk (Carnegie Institute of Technology, 
U.S.A., and Cavendish Laboratory, Cam- 
bridge). 

(iii) ‘A Theory of the Transformation in 
Cobalt.” Dr. J. W. Christian (Inorganic 
Chemistry Laboratory, Oxford). 

(iv) ‘An X-ray Method of Preparing 
Isothermal Transformation Diagrams.’ Mr. 
H. T. Heal (Physics Laboratories, British 
Iron and Steel Research Association). 

(v) ‘Structural Transformations during 
the Tempering of Carbon and Nitrogen Mar- 
tensities.. Dr. K. H. Jack (Cavendish 
Laboratory, Cambridge), (now at, Chemistry 
Department, King’s College, Newcastle-on- 
Tyne). 

(vi) ‘An Analysis of the X-ray Diffrac- 
tion Line Shapes from Martensite.’ Dr. 
R. A. Smith (University of Birmingham) 
(now at, Development and Research Depart- 
ment, Mond Nickel Company, Birmingham). 

(vii) ‘Some Effects of Cold-Work on 
Cementite in Steel.’ Mr. D. V. Wilson (Uni- 
versity of Sheffield). 








51 
udies 


cture 
Pro- 
ning- 


Cop- 
lume- 
nistry 


nd its 
Com- 
ndish 


Phase 
aven- 


Uran- 
pe... 
3stab- 


y and 
sisting 
B.S.A. 


[rans- 


[rans- 
ze of 


ccom- 

J. B. 
ology, 
Cam- 


ion in 
rganic 


paring 
> Mr. 
British 


during 
1 Mar- 
endish 
mistry 
tle-on- 


iffrac- 

Dr. 
igham) 
Yepart- 
gham). 
rk on 


1 (Uni- 








24 March 1951 


THE CHEMICAL AGE 453 


Dyestuffs Repay Science 


Conclusion :—Diagnostic Aids, Food and Cosmetics 


E is a truism that the cause of a malaise 
should te known tefore its treatment can 
satisfactorily te undertaken... Early diag- 
nosis can often prevent the development of 
serious trouble by allowing the proper cura- 
tive treatment to be given in good time. It 
is at least equally as important to be able to 
diagnose a complaint as to know how to 
treat it when its presence is established. 
Although the contributions that the dyestuff 
makers have made to medical science are 
not inconsiderable in respect of the treat- 
ment of disease, yet those that they have 
made to the diagnosis of disease are greater 
and more widely applied. The bacteriologi- 
cal tests which constitute the backbone of 
effective diagnosis would often be impossible 
without the use of the staining solutions that 
are employed. Other uses of dyestuffs as 
diagnostic aids are noted below. 
Fluorescent Dyestuffs 

Fluorescein itself has been used for diag- 
nosing damage to the eye; it does not stain 
the normal conjunctiva but it makes a well- 
marked stain where the epithelium has been 


damaged and by so indicating the location ° 


of the damage enables accurate diagnosis to 
be made. 

Lange and Boyd™ have described the 
clinical application of fluorescent dyestuffs 
to the diagnosis of circulatory disorders. The 
fluorescent dyestuff is injected into the 
patient and then the relevant parts of the 
patient’s body are irradiated with ultra- 
violet light. The presence of the fluorescent 
dyestuff is indicated by a visible fluorescence 
and the time taken for this to appear after 
injection of the dyestuff may give valuable 
information as to how the blood is circu- 
lating. In the case of gangrene, those parts 
which are not functioning properly can be 
sharvly differentiated by this means from 
those which are receiving an adequate sup- 
ply of blood, and it is thus possible to know 


" exactly how severe an amputation must be. 


Other Diagnostic Uses ; 

Many other reports have been made as to 
the use of dvestuffs in diagnosis. Some, 
particularly those dealing with tuberculosis 
and cancer, will doubtless te received with 
caution. The following indicate the lines 
along which work is proceeding. 

Methylene Blue solutions have been sug- 


gested by Salinas” as an aid to the diagnosis 
of gastric cancer. Indigo-carmine has been 
employed by Okada™ in the diagnosis of 
genito-urinary _ tuberculosis. Hollander 
et al” have described a new method which 
involves the use of Phenol Red for studying 
the subjects’ gastric contents. 
MICROSCOPY 

The dependence of many of the sciences 
on the microscopist is not always fully real- 
ised. It has been suggested with some 
cogency that if we had lacked the microscope 
our knowledge of botany, zoology and bio- 
logy would have been to-day more or less 
what it actually was a hundred years ago. 
Certain it must be that but for the micro- 
scope, bacteriology would have been only 
ill (if at all) developed; the treatment of 
diseases due, as so many are, to bacteria 
would probably have been very poorly 
developed. Where, too, would fitre science 
have been without the microscope? Dye- 
stuffs do not. make microscopy possible; 
microscopes were used long before there 
were any synthetic dyestuffs, but dyestuffs 
have made microscopy a more efficient ad- 
junct to the sciences. Dyestuffs, used to 
stain the specimen, enable detail that would 
otherwise be missed to te seen and photo- 
graphed. Staining of microscope specimens 
is an art. At its test it is a specialist’s job; 
sometimes a single specimen will be stained 
with three different dyes, each one of which 
will stain a separate feature of the specimen. 

Some idea of the extensive -use made of 
biological stain indicators is to be found in 
a BIOS report“ which lists 51 bacteriolo- 
gist’s stains and twelve biological indicators 
that were formerly made by I. G. Farben- 
industrie A.G. The dyemakers certainly 
looked after the interests of the microscopist 
and by so doing served many other sciences. 

According to Johnson“ the stains most 
generally in use are haematoxylin, carmine, 
picro-carmine, and a large number of aniline 
dyes. Of these, the best for staining bac- 
teriological preparations are Crystal Violet, 
Methyl Violet, Gentian Violet, Methylene 
Blue, Thionin, Toluidine Blue, Basic Fuch- 
sin, Safranin, Bismarck Brown and Chrysoi- 
din. They are best kept as saturated solu- 
tions in alcohol and diluted before use. 
Johnson® points out that most bacteria will 
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Stain easily but that tubercle, leprosy and 
smegma bacilli are difficult; these are best 
stained with a mixture of Basic Fuchsin and 
phenol in alcohol/water. Filters, too, are 
of great importance to the microscopist, even 
more useful to him than to the photo- 
grapher; nearly always the microscopist is 
anxious to increase contrast. A range of 
filters using many dyestuffs is available 
together with information relating to their 
absorption bands; typical dyestuffs that are 
used for this purpose include Aniline Blue, 
Bismarck Brown, Congo Red, Erythrosine, 
Methyl Violet, Orange II, and Safranin O. 
Acridine Yellow is commonly used in fluor- 
escence microscopy, according to Hughes“, 
for the routine examination of tubercular 
sputum. 

Bacteriology has gained much from the 
application of dyestuffs to microscopy, and 
countless of its applications have advanced 
the medical and biological sciences. Two 
rather different applications are as follows: 

It has been shown by Rogers“ that pipes 
and cables which are normally corroded by 
the action of bacteria in water and soil can 
be protected by Acridine Yellow which kills 
the bacteria and so prevents the reduction 
which the live bacteria bring about of sul- 
phate to hydrogen sulphidé, which is the 
corrosive agent. 

Mechaels® has reported that if the dye- 
stuffs which have been used to dye our cloth- 
ing contain phenolic hydroxyl groups in 
their molecules, they will protect the fibres 
from bacterial decomposition. 

GENETICS 

Far and away the most important service 
that has been rendered by the dyestuffs 
chemist to the geneticist is that of the provi- 
sion of suitable stains to enable the chromo- 
somes.and their workings to be observed 
microscopically. Perhaps, too, of consider- 
able importance is the study of genetics in 
flowers that has been made, and which has 
been controlled largely by the natural colour- 
ing matters in the flowers. 

Flower colouring matters are mostly an- 
thocyanines; their chemistry has _ been 
worked out by Robinson and his school, 
and a full knowledge of the inter-relation- 
ships between the several members, e.g., 
pelargonidin, cyanidin, peonidin, delphini- 
din, malvidin, and hirsutidin, has been of 
help in studying the genetics of flowers. It 
is interesting to compare the natural with 
the synthetic product, to note that the antho- 
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syanins—the flower colouring matters—will 
dye tin-mordanted silk or tannin-mordanted 
cotton in shades of red, blue and violet. 
These are fast to light but not to soap, so 
that they have no technical importance for 
dyeing fabrics. 

Perhaps, too, some synthetic dyestuffs may 
be able to induce mutations. _ Acriflavine 
induces in yeast a small-colony mutation 
which lacks normal cytochrome respiration 
and which may perhaps throw some light 
on this subject. 

INSECTICIDAL USES 

The stability of insecticides towards the 
action of light can sometimes be improved 
by. the addition of a dyestuff, particularly by 
one which absorbs high frequency radiation. 
Thus, M. de Domenico and G. B. R. de 
Domenico” showed that derris and pyre- 
thrum can be protected against the action of 
light by treatment with Chloramine Yellow 
G. The application of the dyestuff to the 
insecticide may be made by means of a film- 
forming solution such as gelatine. 

Effect of Some Azo Dyes on Cockroaches 

Nolan and Baumann” found that 0.2 per 
cent of p-dimethylaminoazo-benzene fed to 
cockroaches. Blattella germanica caused 
characteristic lesions at the near end of the 
Malpighian tubules, although it had little 
effect on their rate of growth, survival, or 
reproduction. Two other azo dyes acted 
similarly. It is worthy of note that azo dye- 
stuffs’ never occur naturally; many of the 
groupings typical of man-made colours have 
been found in Nature’s pigments, but never 
the azo grouping—that is peculiar to the 
synthetics. 

The fungicidal properties of some dye- 
stuffs have already been discussed insofar as 
their medical applications are concerned; an 
application of a different sort is the follow- 
ing :— 

Marcard®, showed that certain dyestuffs 
could be used to fight mildew on the vine. 
Brilliant Acridine, Orange E and Brilliant 
Phosphine S, which last is the zinc com- 
pound of the first-named dye, had an appre- 
ciable action in 0.05 per cent solutions, even 
in such great dilution they were at least as 
effective as Bordeaux mixture. 


ANALYSIS 
Chemical analysis has advanced fast in 
the last twenty years and one of the most 
outstanding of its many new developments 
has been the application of organic materials 
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of the dyestuff type to the detection and esti- 
mation of metals. Thus p-dimethylamino- 
benzylidene rhodanine gives a reddish-violet 
spot with silver, quinalizarin gives a blue 
colour with beryllium, Titan Yellow gives a 
red colour with magnesium, Rhodamine B 
in the presence of nitrous acid gives a violet 
colour or precipitate with antimony, and 
Alizarin in the presence of dilute hydro- 
chloric acid gives a reddish-violet colour or 
precipitate with zirconium. 


Alizarin Test for Ammonium Ion 

A simple chemical test which will interest 
students and teachers has been suggested by 
Hubert Frings”, the distinguished entomolo- 
gist. It is that alizarin paper should be used 
as an indicator for the detection of the am- 
monia that is evolved when a strong base, 
usually caustic soda, is added to an ammo- 
nium salt. Alizarin paper turns purple when 
moistened and exposed to ammonia vapour; 
on drying the adsorbed ammonia evaporates 
and the paper returns to its original yellow 
colour. This behaviour shows that the purple 
colour was not due to sprayed caustic soda, 
because if it had been the second change 
from purple back to yellow would not have 
taken place. The test is obviously an im- 
provement over the usual use of litmus 
paper which is turned blue either by am- 
monia vapour or by sprayed alkali and 
which offers no way of distinguishing 
between them. 

According to Noll™ ligninsulphonic acid is 
commonly used as an adulterant in soap and 
its presence can easily be detected with 
various acridine dyestuffs. 

According to Boxer and Jelinek” strepto- 
mycin is often determined by measuring the 
amount of fluorescent hydrazone which is 
produced when it reacts with acridyl-5- 
hydrazine. Fluorescent acridines are also 
used as indicators, when dilute or murky 
solutions have to be titrated, the operation 
being carried out under an ultra-violet lamp. 

Dyestuffs have provided many of the indi- 
cators of analytical chemistry, although it is 
inevitably true that a dyestuff which has 
useful fastness can never be an indicator. 
Congo Red turns blue in acid and has been 
commonly used in laboratory work; turmeric 
gives a red colour which is a sensitive test 
for traces of boron. Often, however, coloured 
or turbid solutions have to be titrated; then, 
as just indicated, fluorescent indicators may 
be useful, or alternatively the relatively new 
adsorption indicators. A well-known indi- 
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vidual member of this last class is dichloro- 
fluorescein, useful for the titration of dilute 
chloride solutions. 
The Mechanism of Syneresis 

Syneresis is a phenomena that has been 
familiar for many years to the colloid 
chemist, but is one which has never been 
thoroughly understood. When a jelly is al- 
lowed to stand it gradually loses liquid which 
separates (i.e., it undergoes syneresis), leaving 
the jelly substantially unchanged in appear- 
ance. Clearly the phenomena should offer 
an approach to a knowledge of the structure 
of jellies. A good deal of work has been 
carried out on the subject and various dye- 
stuffs have been used to help to elucidate 
the mechanism of syneresis. Rossi and 
Nicolini” found that the syneresis liquid 
from agar-agar gels containing dyestuff, had 
always a lower content of dye than the gel. 
The inference to be drawn from this is that 
the jelly structure is one which readily per- 
mits adsorption or is one which has a very 
large internal surface. 
athe 

Vogel™ in 1873 fortuitously discovered 
that photographic plates stained with a 
yellow dye had their greatest sensitivity to 
green instead of to blue light. Later 
Magenta, Methyl Violet, and cyanine were 
found to have a similar sensitising action 
towards light of the lower frequencies. In 
1875 Waterhouse found Eosin was a power- 
ful sensitiser for green and yellow light, and 
the very similar Erythrosine is still used for 
this purpose. 
Plate Sensitisers 

To-day cyanines have largely been replaced 
for photographic use by isocyanines; these 
are reddish-purple dyes but too costly and 
fugitive to be of value for fabric dyeing; 
they sensitise photographic plates up to the 
orange. The carbocyanines are a still later 
development, they were produced by the 
action of formaldehyde on the isocyanines; 
they are sparingly soluble blue substances 
which sensitise photographic plates in the 
yellow to red parts of the spectrum and are 
more active than the isocyanines. Typical 
examples are: Isocyanine. Sensitol Green 
(1.1’,6-trimethylisocyanine iodide); Carbo- 
cyanine. Sensitol Red (1.1’-diethyl-2.2’- 
carbocyanine iodide) Kryptocyanine is a 
very powerful sensitiser for the red and infra- 
red, and so is Neocyanine. 

Such cyanine dyestuff sensitisers are indis- 
pensable in aerial photography as well as in 
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astronomy. They have also contributed to 
the development of panchromatic plates, 
which enable a true tone rendering to be 
made in monochrome, and to increased 
speeds of plates and films, and to colour 
photography. One of the most famous of 
these cyanines was the blue dyestuff pina- 
cyanol, whose use was patented™ in 1905. 
Another was neocyanine which, according 
to Babcock™, enabled the solar spectrum to 
be photographed as far into the infra-red 
as 10,750 A (1.07x), by the use of photo- 
graphic plates which had been sensitised 
with it. This was the greatest penetration 
into the infra-red that had been made. 


The application of the cyanine dyes to 
photography has recently teen reviewed by 
Hamer”. » He points out that the ranges of 
sensitivity of various photographic emulsions 
are as follows :— 


Angstrom 
units 
A. Gelatino silver chloride emul- 
sion as used for printing paper 3500-4500 
B. Gelatino silver bromide emuls- 
sion as used on films and plates 3500-5300 
C. As B but bathed in a solution 
of isocyanine 
D. As B but bathed in a solution 
of isocyanine 
£. As B but bathed in a solution 
of pinacyanol 


3500-6300 
3500-6300 


3600-7100 


Cyanine as used in (C) is useless because 
it fogs the plate, but isocyanine (D) and 
pinacyanol (E) are free from this defect. It 
will te seen that isocyanine extends the 
sensitivity well into the green and pina- 
cyanol extends it right into the red part of 
the spectrum. It has been observed by 
Leermakers” that the frequency of sensitis- 
ing corresponds to the absorption maximum 
of dyed silver bromide. Apparently the 
silver bromide can only undergo the incipient 
reduction that is the preliminary to image 
formation if it absorbs some of the light 
energy that falls on it. Apparently, 
too, when light falls on ordinary silver 
bromide the yellow and red compon- 
ents are not absorbed; it is not diffi- 
cult to understand that if the silver brom- 
ide is intimately mixed (dyed) with a sub- 
stance such as a cyanine dye which absorbs 
light within this range, it is very much easier 
for the silver bromide to absorb and be 
activated by this light. The action is clearly 
very different from that of a light filter 
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because the cyanine sensitisers are in con- 
tact with the silver bromide, probably dis- 
solved in it as a solid solution. 

By means of sensitising dyes used in con- 
junction with suitable light filters, plates can 
be made which have the same colour res- 
ponse as the human eye. Furthermore, 
plates sensitive into the near infra-red can 
also te made, e.g., plates sensitised with 
heptamethincyanine are sensitive as far into 
the infra-red as 8,300 A, and those sensitised 
with neocyanine to 10,750 A. The opti- 
mum quantity of sensitiser varies from 5-100 
parts per million of photographic emulsion; 
if too. much is used, overall sensitivity of 
the plate is lost and additionally fogging 
may take place. Dye molecules may be 
absorbed in a monomolecular layer on the 
emulsion. 


Desensitising Panchromatic Plates 

Safranine is a basic dye of the azine class. 
It dyes wool and tannin-treated cotton red, 
and is used in calico printing. It has the 
property (just the opposite of the cyanines) 
of desensitising photographic emulsions and 
is of value for the development of panchro- 
matic plates, which, after immersion in a 
solution of safranine, can be safely devel- 
oped in a dim white light. 


Foop 

The main purpose of this article has been 
to indicate the contributions that the dye- 
stuffs industry has made to other branches 
of science and so to illustrate the gain in 
knowledge that it has made possible and the 
development of new techniques, the ability 
to do new things, which it has brought 
about. It is, however, often difficult to draw 
a clear line between scientific and humani- 
tarian applications on the one hand and 
industrial uses on the other. For example, 
cherries, before use, are stored in a ‘brine’ 
which contains sulphur dioxide to preserve 
them and which reduces the natural colour 
of the fruit to a pale straw. Subsequently 
the cherries may be canned, used glacé for 
cakes, or maraschino for cocktails, and in 
each case they are dyed first. Apart from 
the increased sales that result, such truckling 
to aesthetic sensibility has plenty to com- 
mend it. This and similar applications were 
discussed in some detail by Hill® in 1937. 
Strawterry jam is improved in naturalness 
of colour by the addition of Edicol Ponceau 
RS; salmon and shrimp pastes have a pale 
biscuit colour that is usually improved; 
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fondants and toffees are made more attrac- 
tive by colouring. Polony skins, lemonade 
powders, soft drinks, ice-cream, custard pow- 
der, blancmanges are all made more inviting 
with the aid of dyestuffs. Naturally, dye- 
stuffs used in the food industry have to be 
selected with great care and are used in very 
small quantities, of the order of 50 parts 
per million. The food industry owes more 
than is commonly realised to the dyestuffs 
chemists; even the ‘ canned meat’ dog foods 
have teen improved by dyestuffs. 


Dyes Used in the Food Industry 

Dyestuffs commonly used for colouring 
foods are Tartrazine, Erythrosine, Indigo 
Carmine, and Guinea Green. Natural Car- 
mine is obtained from cochineal; it needs 
60,000 female insects to make 1 Ib. of 
cochineal. 

An investigation carried out by Kozlov” 
on the action of coal-tar dyes used in the 
food industry on the animal organism has 
shown that basic Fuchsin, Methyl Violet and 
acid Fuchsin are vaso-constrictors. Methyl 
Violet and basic Fuchsin also reduced the 
intestinal activity even in 0.1 per cent, but 
Amaranth and Indigo Carmine had no such 
effect. 

COSMETICS 

The cosmetics industry makes no bones 
about the dyestuffs it uses; fluorescent dye- 
stuffs of the type of Erythrosine and Eosin 
are invaluable for lipsticks. Sun tan oils 
and lotions, hair creams and oils, face pow- 
ders, eyelash liquids, and nail lacquers all 
endeavour to replace monotony by interest; 
all are the logical successors of woad. Nor 
are the dyestuffs that they contain necessarily 
very far removed chemically from that 
flavone, luteolin, which is present in wild 
woad. 

Other uses of dyestuffs, which it would be 
out of place to do more than mention here, 
are to be found in connection with the fol- 
lowing: inks, carbon papers, typewriter 
ribbons, buttons, mother of pearl, indelible 
pencils, flowers such as honesty and statice, 
petrol, seed-dressing, wood and anodised 
aluminium. There are many more but this 
short list will indicate the range of mater- 
ials which the dyestuffs synthesist helps to 
produce. 
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The Universities and Industry 
RELATIONSHIP between the universities 
and industry in the U.S.A. will be the sub- 
ject of investigation by a team which will 
Shortly visit America under the auspices of 
the Anglo-American Council on Produc- 
tivity. 

The team will include a vice-chancellor 
and three professors of universities in the 
United Kingdom, a secretary of a University 
Appointments Board, two principals of Tech- 
nical Colleges, four representatives of 
industrial management, and one representa- 
tive each of the Ministry of Education and 
the T.U.C. Education Department. 

Dr. Dunsheath, director of Henley’s Tele- 
graph Works and chairman of Convocation 
of the University of London, will te leader 
of the team, and the secretary will be Mr. 
Fleet, assistant secretary of the Association 
of Universities of the British Commonwealth. 

Subjects for study will include the educa- 
tion of graduates and their employment in 
industry, the interchange of staff between 
universities and industry and the provision of 
research facilities. The inquiry will embrace 
not only scientists, engineers and other tech- 
nologists, but men and women from all 
faculties at both graduate and post-graduate 
level. 

Dollar costs of the visit are borne by 
ECA whose New York office is preparing 
the itinerary in consultation with representa- 
tives of the universities and of industry in 
the U.S.A. The tour will include visits to a 
number of American universities, industrial 
plants, and conferences with educational and 
industrial organisations. 
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American Chemical Notebook 


*\AMILAR ”® has been adopted by E. I. du 
Pont de Nemours and Co. as the trade 
name for its synthetic polyester textile fibre, 
known since 1946 under the laboratory 
designation of Fibre V. The synthetic fibre 
known in England as Terylene is being 
produced by Imperial Chemical Industries, 
Ltd. (THE CHEMICAL AGE, 63, 705). Con- 
tinuous filament yarn and staple are being 
made in an experimental operation at the 
Seaford, Delaware plant of Du _ Pont’s 
Nylon Division. A new plant is to be built 
at Kinston, North Carolina, for commercial 
production. 
* * 
INCENTIVES to encourage domestic 
uranium exploration and mining have been 
issued by the U.S. Atomic Energy Com- 
mission. Bonus pay of up to $35,000 is 
now offered for fresh finds. The new price 
and bonus schedule applying only to US. 
miners provides a top payment of $7 per 
Ib. for uranium oxide compared with a 
previous maximum of $2. The new incen- 
tives are in addition to the $10,000 bonus 
offered since 1948 but never yet collected, 
for the discovery of a new deposit of high- 
grade uranium ore. To obtain the bonus 
payment, a prospector must find ore assay- 
ing at least 20 per cent uranium oxide, and 
deliver at least 20 short tons. No such claim 
has yet been made. 
* . 

THE desirability of promptly establishing a 
synthetic liquid fuel industry under private 
enterprise was emovhasised by Oscar L. 
Chapman, secretary of the Interior, when he 
submitted to Congress the revort on research 
in synthetic liquid fuels by the U.S. Bureau 
of Mines during 1950. 

Such an industry, set up with Government 
assistance under existing legislation, would 
open up new sources of supply for petrol. 
diesel oil, chemicals and other essential pro- 
ducts from coal and oil shale. 

Full support would be given to compet- 
ent organisations or grouvs of organisations 
offering sound provosals for undertaking 
commercial oil shale operations. The De- 
partment of the Interior, said Mr. Chanman, 
would also encourage construction of one or 
two plants for the production of synthetic 
liquid fuels by the direct hydrogenation of 
coal. This would be the first step in allow- 


ing coal, the largest fuel reserve in the 
U.S.A., to begin carrying some of the heavy 
demands for liquid fuels. 

As to the other coal-to-oil process, gas 
synthesis, now being studied by the Bureau 
of Mines, Mr. Chapman said that further 
pilot plant and demonstration plant testing 
were necessary to establish cost estimates. 

Research undertaken, both privately and 
by the Bureau, since 1944 showed that the 
setting up of the initial commercial-size syn- 
thetic fuel plants would involve little finan- 
cial risk to either the Federal Government 
or industry. 

Technological advances during the past 
year had all served to emphasise that the 
prompt development of a synthetic fuel 
industry based on oil shale and coal was in 
the best national interests. 

* * 
SYNTHESIS of progesterone, testosterone 
and other steroid hormones from leaves of 
the common tomato plant has _ been 
announced in Washington, D.C., by Dr. 
Leonard A. Scheefe, surgeon general of the 
U.S. Public Health Service. The discovery 
was made by Drs. Yoshio Sato and Erich 
Mosettig of the National Institute of Health 
and Dr. Alfred Katz, a visiting fellow from 
Switzerland. The steroid hormones are used 
for various menstrual d‘sorders. Progesterone 
is also used for relief of cervical cancer and 
testosterone for the relief of breast cancer. 
aa > 

RESEARCH on the utilisation of bagasse at 
the laboratories of the U.S. Department of 
Agriculture’s Bureau of Agricultural and 
Industrial Chemistry, Peoria, Illinois, may 
open up new industrial outlets for the by- 
products of the sugar cane industry. It is 
proposed that pith and fibre from the fresh 
bagasse should be separated at the sugar 
mills. The fibre would be dried and sold 
to paver mills for making pulp to blend with 
wood pulps, while the blackstrap molasses 
should be absorbed on the dried pith and 
the mixture sold as an ingredient for live- 
stock feed. To commercialise this research 
a pilot plant would be required capable of 
producing about 100 tons of pith and 200 
tons of fibre for test purposes, while feeding 
experiments Would be necessary to deter- 
mine the actual nutritive value of pith and 
mixtures of pith and molasses. 
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Canvas Fire Hose Deterioration 


Rot-Proofing Treatment 


NVESTIGATIONS into the factors res- 

ponsible for the deterioration of fire hose 
are summarised in a report prepared by the 
Joint Fire Research Organisation.* During 
the war fire hose was purchased centrally on 
a much greater scale than in peacetime, and 
under the conditions of supply of raw mate- 
rials, manufacture and use, many difficulties 
were presented. The proportion of wastage 
was a matter of grave concern, and the 
Ministry of Home Security called for an 
examination of certain aspects of the prob- 
lem by the Fire Research Division of its 
Research and Experiments Department. 
After the war some of the work of this 
Division was continued by the Joint Fire 
Research Organisation. At an early stage 
of the investigation it was found that, con- 
trary to the assumption prevalent in the fire 
service that deterioration is chiefly due to 
abrasion, by far the most important factor 
was microbiological activity in the form of 
so-called ‘ mildew.’ 

The report points out that the term 
‘mildew’ is commonly applied to any form 
of fungoid or bactericidal growth which gives 
rise to discoloration, often accompanied by 
rotting. Technically, attack may be divided 
into two types: mildew—limited to dis- 
coloration, accompanied by a musty smell— 
and decay, in which tendering and actual loss 
of strength occur in the material. Many 
types of micro-organisms confine their 
activities largely to discoloration and are 
themselves of little importance in hose 
deterioration. Growth of ‘mildew’ is 
governed by three principal factors, namely, 
temperature, moisture and nutriment. 


Difficulties of Prevention 


Efforts have been made in many quarters 
to develop a rot-proofing treatment, but, 
while some have been successful with certain 
types of fabric, fire hose presents special 
difficulties by virtue both of the close weave 
which is designed to restrict-the passage of 
liquids through the fabric, and of the fact 
that it is frequently saturated with water. 
While it was possible to suggest methods 
which might be applicable to the yarn stage, 





*Some Notes on Fire Hose (Fire R.O., F.P.E. 
Note No. 26/1950). 


Cc 


the wartime requirement was a treatment 
that could be applied to the finished hose, 
preferably at Fire Service depéts or stations. 
There was also the question of the suita- 
bility of laboratory tests for determining the 
efficacy of any proposed treatment. After 
consideration of a number of known anti- 
septics likely to be applicable, it was decided 
to investigate a particular proprietary 
material, and arrangements were made for 
the co-operation of the proprietors. 


Method of Treatment 


The process consisted in impregnating the 
fabric of the hose with a solution contain- 
ing an antiseptic in such a way that the anti- 
septic was distributed as evenly as possible 
throughout the hose and to a specified 
amount. It was found that the most satis- 
factory way of attaining this result was to 
immerse lengths of hose in the solution for 
a period of about 15 minutes, pass them 
through a light mangling process to remove 
the excess liquid, and allow them to dry. A 
determination of the amount of rot-proofer 
absorbed was then made by measuring the 
increase in weight. Subsequently a more 
detailed measurement of the antiseptic con- 
tent and distribution was made by a colori- 
meter, and this was repeated during the 
course of the tests. 

For the purpose of the laboratory tests a 
75 ft. length of new, unlined flax hose, 23 in. 
diameter, was cut into 15 samples, each 
about 5-ft. long; these were divided into 
three batches of 5, one batch being left un- 
treated for control tests and the other two 
batches being treated with the antiseptic 
solution. The solution was not identical in 
the two cases, since it was necessary to add 
a material for the purpose of ‘fixing’ the 
antiseptic in the fabric with a view to reduc- 
ing the loss by leaching or evaporation, and 
it was intended to try two different materials 
for this purpose. The amount of antiseptic 
material was the same in both cases. 

After treatment the samples were further 
divided into test specimens of various sizes 
and subjected to a series of processes. The 
middle portions of treated and untreated 
specimens were buried in a light garden soil 
and placed in a cupboard maintained at a 
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temperature of 30°C. and a moisture content 
in the soil of 20 per cent, which conditions 
favour microbiological growth. Samples 
were removed at intervals and cut into strips 
for tensile tests; some of the strips were 
tested in the air-dried condition and some 
were Saturated in water. 

Some specimens were subjected to wear 
under specific conditions in a machine in 
which a carborundum block is made to 
traverse the outside surface of the hose in 
order to simulate severe use. 

A third series of tests consisted of leach- 
ing both with and without abrasion, followed 
by soil-burial. Specimens were submitted to 
a continuous water spray for a period of 24 
hours. 

The estimation of the amount of antiseptic 
retained in the hose after impregnation, 
mangling and drying gave a result of about 
0.5 per cent of the dry weight of the hose. 
The proprietors stated that a content of 0.05 
* per cent was toxic to moulds under labora- 
tory conditions but that, to allow for service 
conditions, it would be desirable to have a 
minimum content of 0.25 per cent. After 
a period of storage of three months under 


laboratory conditions, some specimens of, 


both the treated batches which had under- 
gone prolonged leaching and _ soil-burial 
showed an overall loss of antiseptic 
of between 72 per cent for treatment A and 
from 83 per cent to 94 per cent for treat- 
ment B. There were indications that both 
treatments caused some increase in the rate 
of percolation of water through the hose 
compared with the untreated specimens, but 
the variations and inconsistencies between 
individual sets of specimens were too great 
to permit of conclusive deductions. 


Wear. Reduces Mildew Resistance 


What the tests did indicate was that the 
mildew resistance of the rot-proofed samples 
was reduced by the abrasion and leaching 
treatments carried out in the laboratory, but 
the reduction in strength was much less than 
that shown by the unproofed samples which 
had been subjected to similar conditions. 
Both treatments were effective in inhibiting 
mildew attack and would be beneficial for 
hose undergoing lengthly periods of storage 
under doubtful atmospheric conditions. 

In order to compare the results obtained 
in the laboratory with what might be ex- 
pected under service conditions, a field trial 
was carried out with the co-operation of the 
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London Fire Force of the National Fire 
Service on full-length hose subject to the 
most severe treatment they were likely to 
meet in service. Qualitative agreement 
between the field trials and the laboratory 
tests suggested that the methods adopted ia 
the laboratory would be adequate for the 
assessment of the efficacy of a rot-proofer. 

Other factors studied by the investigators 
included the effects of storage conditions, 
rubber acid, paints, repeated wetting and 
drying, abrasion, percolation and resistance 
to fluid flow. 


Further Advances Probable 


Canadian Industry Increased Tenfold 


IFTY years ago the chemical and allied 

industries in Canada employed 4,107 per- 
sons in all, had an annual payroll of less 
than $2,000,000 and produced less than 
$13,000,000 worth of goods per annum. 

To-day, recognised as one of the most 
important industrial groups on the Canadian 
scene, those same chemical and allied indus- 
tries employ more than 40,000 Canadians, 
with a total payroll exceeding $95,000,000 
annually, and an annual producton valued at 
approximately $600,000,000, or approxi- 
mately £200,000,000. 

Since 1925, the number of plants producing 
chemicals and allied products has increased 
from about 500 to more than 1,000; employ- 
ees from about 14,000 to 44,000 in 1950 and 
the value of production to over $600,000,000. 

In an address delivered under the auspices 
of the Chemical Institute of Canada, George 
W. Huggett, C.M.G., chairman and president 
of Canadian Industries, Ltd., said:— 

‘It could hardly have been foreseen at the 
time of Confederation that the very minerals 
and trees of this country would, within a 
generation or so, furnish us with rayon, 
fertilisers, plastics and many of the other 
things which now bring added comfort and 
convenience to our lives. After having 
studied the past contributions made by the 
chemical industry to our present standards 
of living, the possibility of still further ad- 
vances cannot be doubted. 

‘ But to the task of building the chemical 
industry there is no end. It is an industry 
characterised by frequent changes and rapid 
growth, and effective integration within its 
structure is essential if we are to gain the 
full benefit from the development of new 
materials and better methods of production.’ 
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OCCA Technical Exhibition 


Latest Developments in Paints and Oils 


HE Oil and Colour Chemists’ Association 

this week held a technical exhibition at 
the Borough Polytechnic, London, S.E.1, to 
demonstrate the many different aspects of the 
paint, plastics, and many other industries 
concerned with the vast field of oil and 
colour, their products and their derivatives, 
and thirty-four exhibitors took part in the 
exhibition. 

The exhibits on show were divided roughly 
into four classes. Plastics were mostly con- 
cerned with showing the latest developments 
in property-bearing surface coatings. Heat- 
resistant, acid- and alkali-resistant, tough, 
finished products were all on the stands, each 
substance having been developed for specific 
purposes. Many exhibits dealt with pig- 
ments and paints, the salient points 
being investigation into the properties of zinc 
dust and zinc oxides in their application to 
paints, new applications of inorganic pig- 
ments, better and finer pigments, and 
developments in the investigation of the 
durability properties of various types of 
paint. There was also a fair amount of 
machinery on show, including numerous 
gadgets for the testing of various properties 
such as drying time, gloss, resistance to wear, 
as well as the more orthodox laboratory 
equipment such as mixers, ovens, desiccators, 
etc. Finally, the oil exhibitors put up a fine 
range of products from the cornucopia of 
modern oil and petroleum, extending from 
solvents to drying oils, from oilskins to plas- 
ticisers. 


Plastics Section 


In the plastics class, Cray Valley Products 
had on show a number of special property 
alkyd resins, for use when performance ts 
more important than cost. Their new epi- 


' chlorhydrin alkyds are exceptionally fast- 
| drying with a high resistance to water, acids 
_ and alkalis. 


The silicone alkyds developed 
by them are principally a high-temperature- 
resistant resin, remaining unchanged in ap- 
pearance and properties, even for long 
periods at high temperatures, as the writer 
found to his cost whten he grasped an innocu- 
ous-looking disc that had been at 450°C. for 
five hours. ‘Penta’ or pentaerythritol 
alkyds, and alkyds derived from dehydrated 
castor oil were seen to be similarly rapid in 


drying and to have good durability and 
colour retention. 

Plastonol’s main contribution to the exhi- 
bition consisted of demonstrations of their 
new isomerised (cyclised) rubber—Plasto- 
prene—a great deal of research on which has 
been going on over the past year. This is 
made from natural rubber, and a lump of it 
was on show. It resembled, to some extent, 
amber. However, its uses covered the coat- 
ing of paper and the preparation of stable 
emulsions and styrenated types of great anti- 
corrosive strength. Styrene Co-polymers, 
Ltd., specialised in showing the properties of 
their products when applied as surface coat- 
ings. Exhibits demonstrated their ‘ Scopo- 
lux’ range of alkyd resins with decorative 
brushing finishes, and others with industrial 
finishes (styrenated), and emulsionated flat 
wall paints. Emulsions were also demon- 
strated by the British Resin Products Com- 
pany, in three different types—acrylate, 
alkyd, and Cashew polymer dispersions. 
They have extensively studied the technique 
of preparing these products, and their efforts 
appear to have been rewarded by good film 
properties and very small particle size. 


Colour and Pigments 

The colour exhibits on show at the Poly- 
technic were picturesque and varied. In the 
more orthodox range of stands, Associated 
Lead Manufacturers and Novadel, Ltd., put 
on show their latest developments in lead 
pigments and the raw materials from which 
they are made, the latter company also 
demonstrating laboratory apparatus for 
evaluating their products, including a powder 
feeder which~ feeds powdered materials at 
constant rates. 

An interesting exhibit was that of the 
Paint Research Station. This stand set out 
to show the theoretical method of study of 
the properties of paint pigments. The lately 
developed radioactive tracer technique has 
not passed by the paint trade, and this valu- 
able method is now being used for analytical 
work involving natural radioactivity, the 
activity of tracers and the detection of trace 
elements in paints. A specimen of pigment 
containing potassium was shown at the exhi- 
bition inside a detector cell. The rare radio- 
active isotope of potassium preserit could be 
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seen registering 8-particle emissions on the 
man-high electronic counter next to the 
stand. Such processes as the rates of sedi- 
mentation in opaque solutions, flotation, and 
the location of drier elements can be studied 
by these methods, as well as the mechanisms 
of drier adsorption and the degradation and 
breakdown of films. Two techniques for 
studying the size of oil and varnish polymers 
in solution were also shown—the molecular 
weight method by evaporation from a sol- 
vent, and the light-scattering method by 
which an opaque solution can be made to 
register turbidity electrically, and hence 
particle size. A three-dimensional diagrain 
was also on view to demonstrate how colours 
could be mathematically matched, with speci- 
men matched colours attached (veracity 
guaranteed). 


Zinc in Paints 


Zinc dust coatings and the behaviour of 
zinc oxides under ultra-violet light was the 
subject of both the Amalgamated Oxides and 
the Durham Chemical’s stands. Apparently 
the zinc oxides which fluoresce highly in 
ultra-violet light are those which exhibit the 
best non-chalking properties. This phenom- 
enon has been put to use in testing the qual- 
ity of zinc oxide pigments, springing as it 
does from the activity per unit surface area 
of the zinc oxide and its particle size, and so 
having an important bearing on the reactiv- 
ity with paint media of the zinc oxide on 
mixing, as well as its film-breaking proper- 
ties. An ultra-violet ray viewer demon- 
strated the different behaviour of various zinc 
pigments. Durham Chemicals also had on 
show, some of the uses of metal stearates in 
the paint trade—sealing of paint surfaces, 
water-resistance, and so forth. 

British Titan Products had titanium pig- 
ment dispersion as the subject of their 
exhibit, the mechanical and chemical aspects 
of the dispersion being illustrated by optical 
and electron microscope techniques. Other 
techniques were shown for finding the extent 
of dispersion and comparing the milling pro- 
perties of various pigments. Fineness of 
grinding was also the emphasis on the exhibit 
of Golden Valley Colours, Ltd., whose pig- 
ments were of an average particle size of one 
micron—a remarkable size, produced by the 
micronizer—a valuable property. 

Two other exhibitors had pigments on 
view. The British Industrial Solvents Com- 
pany showed on their stand an assorted num- 
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ber of panels showing various faults occur- 
ring in the spraying of pigments on surfaces 
due to lack of secondary flow, and the 
means they had adopted to overcome them. 
‘Sandpaper’ effect, caused by the paint dry- 
ing too fast and being too thin, caused the 
gloss to be taken off the surface; ‘ moisture 
blush,’ which they demonstrated as _ being 
caused by too many low-boiling-point water- 
miscible solvents being present, and the 
spraying carried out in the cold, could, they 
said, be cured by the addition of butyl 
acetate and spraying the paint at a higher 
temperature. Resin ‘ blush’ was caused by 
the wrong admixture of solvents. Valuable 
work has been done by this company on 
remedying these faults. 

Lastly, in the pigment section, the Blythe 
Colour Works had on show a variety cf 
exhibits showing the more unusual and pre- 
viously thought unsuitable applications of 
inorganic pigments. 


Oil Products 


The oil exhibitors showed many of their 
products. Shell and Petrochemicals had 
particularly fine stands, and the British Oil 
and Cake Mills Company had a graphic 
chart showing the origins, destinations, and 
final uses of linseed oil. This versatile sub- 
stance can be made into everything from 
lino and soft soap to putty and hard tennis 
courts, and a piece of as many of these pro- 
ducts as possible was on view at the stand. 
The company refine linseed oil (which comes. 
unfortunately, from the Argentine), in several 
ways, depending on the, end-uses. Acid re- 
fined oil is used for white lead, paste colours, 
and metal powder grinding, and alkali- 
refined oil for patent leather and leather 
cloths, printing inks, enamels and stand oil. 
Bottles illuminated. from behind of the 
various types of oil made an attractive 
exhibit above the pieces of oilskin, lamp- 
shade parchment, putty, poultices, etc., that 
adorned the ground plan. Linseed, how- 
ever, the company pointed out, is as difficult 
to come by as meat. The Argentines are 
hard bargainers, and buying is in the hands 
of the Government. 

Shell Chemicals, Ltd., showed three 
branches of their activities to the public. 
Their wide range of solvents and the uses of 
these conversion products of the olefins and 
hydrocarbons that they obtain from cracked 


petroleum were on show, together with some | 
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higher alcohols (alphanol 79, nonanol) con- 
taining from 7 to 9 carbon atoms which are 
made from olefin by-products obtained in 
*Teepol’ manufacture, and act as excellent 
plasticisers. AdJso they were demonstrating 
their work on epichlorhydrin diphenylol- 
propane resins which had exceptional adhe- 
sion to metal hardness, flexibility and chemi- 
cal resistance. The properties of these resins 
were vividly demonstrated by four sheets of 
aluminium foil exposed to caustic alkali, 
strong acid, and water. Three of the sheets 
were coated with resin, and none of them was 
affected. The untreated foil was dissolved 
in 20 minutes by caustic alkali. These 
resins, say Shell, are finding important uses 
in the United States now. 

A useful instrument for the accurate and 
rapid determination of the evaporation 
characteristics of solvents that has been 
developed by the American section of Shell 
was also on view here. It consists of a filter 
paper attached to the bottom end of a long, 
hair-thin helical spring, with a graduated 
scale behind it to allow for continuous read- 
ing as the solvent evaporates. The advan- 
tage of this ingenious instrument seems to be 
that whereas ordinary weight measurement 
will give the fotal time of evaporation, con- 
tinuous measurement and the plotting of a 
graph will show the rate of evaporation over 
the portion of the curve that matters—the 
beginning and middle, and any change in 
rate. Several solvents are known, for in- 
stance, which decrease in evaporation rate 
towards the end of the evaporation time, 
even though they have actually been faster 
initially. 

Oil Superior to Coal Tar 

Petrochemicals, Ltd., had on show a num- 
ber of aromatic raw materials they produce 
from petroleum. These products, they 
claim, are purer than the same obtained 
from coal tar, and far easier to obtain, due 
to greater ease of fractionation. Young- 
husband, Barnes & Co. exhibited their 
progress in the drying oil industry—especi- 


| ally with dehydrated castor oil, and had on 


show bottles of the various types of ‘ Con- 
jugol’—an excellent drying oil for use in 
outside finishes and other situations. Some 
specially processed linseed oils were also on 
show as protective varnishes, printing inks, 
etc., with excellent film-forming properties. 

The Geigy Company showed their sebacic 
acid alkyds, notable for film flexibility, and 
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their powerful stable sequestering agents 
much used in the soap and shampoo trades 
—* sequestrol ‘—which coats and deactivates 
deleterious metallic ions in solution. Highly 
dispersed pigment dyestuffs were also to be 
seen on this stand. 


Instruments Section 


Among the many and varied instruments 
on show at the exhibition the following 
deserve mention: a triple rolling mill for 
reducing powders to microscopic size, to- 
gether with a Test Sieve Vibrator for grading 
sizes of particle, and ball mills, produced by 
the Pascal Engineering Company; an ingen- 
ious pneumatic paint brush produced by the 
Bromak Pneumatic Paint Brush Company. 
Mechanical mixers of all sizes were on 
view at the Winkworth Machinery Com- 
pany’s stand, as well as the same sort of 
thing by L. A. Mitchell, Ltd., who exhibited 
rollers, fluid mixers and geared stirrers. 
Vickers, Ltd., showed a six-inch ‘ Uniroll’ 
Paint Mill, and A.P.V. exhibited diagrams of 
their corrosion-resistant metal plant. 

A large number of test instruments were 
demonstrated by Eben. E. Jelpke & Sheen 
Instruments, Ltd. Sanderson drying-time 
turntables, an automatic scratch test machine, 
bend test apparatus, film applicators and 
other machines were also on view, as well as 
a mechanical dipper. 

Among the electrical instruments at the 
exhibition, Townson & Mercer showed 
among other exhibits a new thermostat bath 
with electronic relay; Evans Electroselenium 
showed a varied range of photo-electric in- 
struments of which the main two on show 
were their reflectance spectrometer and gloss- 
meter. For speed and accuracy of reading 
these instruments seem unrivalled. Finally, 
Techne (Cambridge), exhibited a new reflect- 
ing microscope of excellent performance. 

To end this account, Baird & Tatlock’s 
sintered glass filters covered an extremely 
wide range of design, and they also put on 
show other specialised equipment for: oil and 
paint laboratories, such as _ viscometers, 
paint and scratch test and sediment appara- 
tus, etc. Their potentiometric titration 
apparatus was very well designed. 

Altogether the exhibition was attractively 
laid out and instructive to look at. As a 
medium for acquainting the trade with the 
manufacturers it seemed ideal. Photographs 
of some of the stands will appear in our next 
week’s issue. 
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Three new Associates have been elected by 
the Textile Institute. They are: LEONARD 
GREGoRY, textile. research technician, Court- 
aulds, Ltd., Coventry; CLEMENT Roy 
NICHOLS, general manager, Alpha Spinning 
Mills, Australia; and EDwaRD SZLOSBERG, 
textile chemist, research and development, 
Sandoz Chemical Works, Inc., New York. 


Mr. C. PACKER, who has been secretary 
of the Shirley Institute, Didsbury, Manches- 
ter, since its formation 31 years ago, is to 
retire at the end of March. He and his wife 
were entertained to lunch by the Council of 
the British Cotton Industry Research Asso- 
ciation on 8 March. 


Dr. J. W. McDavip, C.B.E., chairman of 
the Nobel Division of Imperial Chemical 
Industries, Ltd., is retiring from the com- 
pany’s service on 30 September. He will be 
succeeded by Dr. W. J. JENKINS, who has 
been deputy chairman of the Division since 
8 March, 1951. 


Mr. N. G. MCCULLOcH, deputy chairman 
of the Calico Printers’ Association, has left 
this country for a six weeks’ visit to the 
United States where he and members of a 
‘universities and industry’ team will study 
the education of graduates, their employ- 
ment in industry and research facilities. The 
team is travelling under the auspices of the 
Anglo-American Council of Productivity. 
Mr. CHARLES R. Morris, vice-chancellor of 
Leeds University, and PRoFeEssor H. W. 
MELVILLE, professor of chemistry at Bir- 
mingham University, are also members of 
the team. 





Obituary 


BRITISH science suffered a severe loss last 
week by the death of PRoFEssor G. A. R. 
Kon following his collapse in Manchester. 
Since 1942 he had been professor of chemis- 
try at the Chester Beatty Research Institute 
of the Royal Cancer Hospital where his 
studies added greatly to the knowledge of 
the chemistry of cancer. 

~ Elucidation of the tautomeric changes of 


organic compounds was an outstanding part 
of Professor Kon’s work. Following the 
early recognition of ring-chain tautomerism 
his outstanding investigations was the un- 
ravelling of the reversible isomeric changes 
in unsaturated carbon chains, generally 
known as three-carbon tautomerism. He 
also greatly clarified the chemistry of the 
singularly intricate group of glutaconic acids. 

The steroid and triterpene groups of 
natural products which have achieved con- 
siderable prominence in the last 20 years 
became the centre of Kon’s work, and he 
used both the synthetic and analytic ap- 
proaches. One of his main achievements 
was the synthesis of the key material 
(‘Diel’s hydrocarbon’) which forms the 
basis of the sterol skeleton. 


The death in South Africa of Mr. HeEr- 
BERT ALFRED HUMPHREY, a distinguished 
chemical engineer, at the age of 82, was 
reported this week. Born in 1868, he was 
trained at the Finsbury Technical College 
and the City and Guilds Institute, South 
Kensington. In 1900, with his appointment 
as engineer and departmental manager at 
the ‘Winnington works of Brunner, Mond & 
Co., he began a connection with that com- 
pany and its successors and subsidiaries 
which continued throughout his active life. 
One of his most notable achievements was 
the invention of the gas pump which bears 
his name. 

In 1939 when Humphrey received the 
Melchett Medal for his paper delivered 
before the Institute of Fuel, he told of what 
was done in the 1914-18 war to speed up the 
purification of TNT when he was assistant 
director of the Department of Explosives 
Supply under Lord Moulton. 

As chief engineer of the Munitions Inven- 


tions Department in 1917, with the shortage | 


of ammonia, he was called upon to prepare 
specifications and estimates for a carbide- 
cyanamide factory. 

Some two years later when Brunner, Mond 
decided to go on with the Billingham scheme 
for the synthetic production of ammonia py 
the Haber process, Humphrey was given the 
post of consulting engineer. ~ 





AT TES TORS INT 





SI 


ntment 
ger at 
fond & 
it com- 
idiaries 
ve life. 
nts was 
h bears 


ed the 
elivered 
of what 
i up the 
assistant 
plosives 


s Inven- 
shortage 
prepare 
carbide- 


r, Mond 
1 scheme 
nonia py 
ziven the 








24 March 1951 


THE CHEMICAL AGE 465 


The Chemist’s Bookshelf 


THE ACRIDINES. By Adrien Albert. Edward 
Arnold & Co. London. 1951. Pp. 
381. 70s. 


With the ever-increasing volume and com- 
plexity of original work in the field of 
organic chemistry, the problem of indexing 
and identification has become very serious 
for the research worker. There have been 
several attempts, differing in method, to 
assist or relieve the worker from continual 
searches through the literature. The con- 
ventional method has been to maintain 
abstract journals with formula indices, and 
to collect and arrange the material in 
encyclopaedias such as Beilstein and Elsevier. 
this method requiring the constant issue of 
appendices. Dr. Dyson, when describing his 
new chemical nomenclature, envisaged the 
possibility of an all-embracing card index, 
capable of being mechanically sorted. 
Another method has been to collect informa- 
tion on specific classes or aspects of chemi- 
cal compounds and publish them in review 
journals, or in the form of authoritative 
monographs. This book obviously falls into 
the latter class, and while its value to the 
Specialist is obvious, the justification for its 
inclusion in ‘the library of a department >r 
firm, must be on the grounds of general 
utility and ease of access to information. 
The only valid criterion for such a judgment 
must be the completeness and reliability of 
the contents, and this book easily passes the 
test. The author, Adrien Albert, is well- 
known for his work in the fields of bio- 
chemistry and chemotherapy, and has, with 
his colleagues, been responsible for a pro- 
portion of the work described. The book is 
divided into three parts, the first section 
dealing with the preparation of acridines and 
their derivatives. This section is presented 
in a logical and orderly manner and includes 
representative preparations which the author 
er his colleagues have carried out, this being 
particularly welcome. The second section 
gives the physical and chemical properties 
of a number of substituted acridines, acri- 
dans and acridones. In the third section the 





author develops a number of theories upon 
the relation between chemical constitution 
and biological action in related series of acri- 
dine compounds. It is said that acridines 
are one of the few classes of compounds in 
which such a logical connection exists. The 
last section deals with other uses of acridine 
compounds, and includes discussion of the 
relation between colour and constitution ‘n 
acridine dyestuffs, a very full review of the 
fluorescent and chemiluminescent properties 
of compounds such as ‘luzigenin,’ and an 
account of the use of acridines in analysis. 
An appendix containing practical hints upon 
manipulation is included, and the book has 
been very well indexed with a _ subject, 
author, and preparation index. Tables have 
been used throughout the book to condense 
and simplify the presentation of informa- 
tion.—J.R.M. 


ANNUAIRE Des PRODUITS CHIMIQUES ET DE 
LA DrRoGueric. Annuaires Rousset. 
Paris, 1950. London: B.A.S. Overseas 
Publications. Pp. LXXIX+1434+479. 
£3. 


This remarkable publication, published in 
France, is as comprehensive from the point 
of view of buyers and enquirers in Great 
Britain as any directory in this country yet 
published. In fact, it is in many ways a 
great deal better, and for £3 represents the 
maximum useful information it is possible 
to get into one volume 34 inches thick. And 
it is useful information. Ignoring the wealth 
of French, German, ‘Spanish and Swiss 
information under the same headings, it 
contains in English a complete index of 
products and their manufacturers, a com- 
plete alphabetical index of manufacturers 
and what they manufacture, a complete 
geographical alphabetical list of manufac- 
turers, and lastly a geographical list of 
exporters and importers, and what they deal 
in. A truly mammoth volume, this work 
should be the satisfaction of innumerable 
queries.—3.c.S. 
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.  Ardeer Factory Explosion 

No direct evidence was available as to the 
cause of the explosion last April in the 
Ardeer explosives factory, Stevenston, of 
Imperial Chemical Industries, Ltd. Captain 
N. Fawcett, H.M. Inspector of Explosives, 
in the report stated that friction or 
percussion might have been caused by 
a box of explosive accidentally dropped. 
by grit being in the explosive, or by an 
excessive blow, direct or glancing, during 
stemming operations. No blame _ was 
attached either to the management or 
workers. 

Tungsten Imports 

Replying to a question about increasing 
the imports of tungsten, Mr. J. Freeman, 
Parliamentary Secretary to the Ministry of 
Supply, stated in a written answer that 
tungsten ore is at present mainly imported 
on private account, and importers are 
primarily responsible for securing adequate 
supplies. The Ministry of Supply made 
every effort for the highest possible quotas 
in trade agreements with producing countries 
and was itself negotiating long-term con- 
tracts for new or increased production from 
overseas mines.* Production in this country 
would be restarted as soon as possible. 


Boron Price Revisions 


Borax and Chemicals Ltd., have an- 
nounced that, as they are now faced with 
further increased costs of production. 
packaging, port-handling, delivery and. 
especially, ocean freight, they have found 
it necessary to increase prices, taking effect 
on 1 April, 1951, by £2 10s. on borax (deca- 
hydrate): £3 10s. on ‘Pyrobor’ (dehy- 
drated borax), and £4 on boric acid, all 
grades, per ton. 

The revised prices of main boron pro- 
ducts as at 1 April, 1951, per ton, in bags, 
carriage paid customers’ domicile, will be :- 


Borax Boric Acid 

£ £ 

** Pyrobor ” (dehydrated) 57 10 0 _ 
Commercial Granular. . 37° 0 O 66 0 0 
os Crystal .. 39 10 O 73:0 «0 
- Powder .. 40 10 0 70 10 6 
i. Powder (extra fine) 4110 0 7210 0 
B.P. Grade Granular. 46 00 7238 00 
os rystal ae = 10 0 85 0 0 
Powder 910 0 8210 0 
Rowder Gute fiend 50 10 0 8410 0 


N.P.L. ‘Open Day’ 

The National Physical Laboratory, Ted- 
dington, is holding its ‘Open. Days’ for 
industrial representatives during 28-29 May 
from 10.30 a.m. to 5.30 p.m. These ‘Open 
Days,’ held this year in conjunction with the 
Festival of Britain, are an opportunity for 
scientific and technical workers in industry to 
see the research work and special investiga- 
tions undertaken at the laboratory. Tickets 
are available for accredited representatives of 
industrial organisations, and can be obtained 
by writing to the director, not later than 
8 May, indicating the day of choice. 


Ramsay Memorial Fellowships 

The Trustees will consider, in June, appli- 
cations for Ramsay Memorial Fellowships 
for chemical research. One of the Fellow- 
ships will be limited to candidates educated 
in Glasgow, who can apply to be considered 
for either Fellowship. The value of each 
Fellowship will be £400 per annum, to which 
may be added a grant for expenses of 
research. not exceeding £100 per annum. 
The Fellowships will normally be tenable 
for two years. 

Full particulars can be obtained from 
the Joint Honorary Secretaries, Ramsay 
Memorial Fellowships Trust, University 
College London, Gower Street, W.C.1, to 
whom applications must be forwarded not 
later than 17 April 1951. 


Electrodepositors in Torquay 

The Electrodepositors’ Technical Society 
holds its annual conference this year at 
Torquay, lasting from 11 to.14 April. As 
well as an elaborate social programme, the 
Society has arranged for 12 papers to be 
read before its members, dealing with such 
subjects as the rate of diffusion of hydrogen 
through steel during electrolytic pickling: 
studies in the discontinuities of deposited 
metallic coatings; American development of 
tin-zinc alloy plating; applications of inter- 
ferometry, and others, including the zincate 
process for despositing on aluminium. In 
between times the Society hopes its mem- 
bers will make full use of the facilities of 
the town. 
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Metal Denser Than Lead 

A new heavy metal with 50 per cent 
greater density than lead is now being com- 
mercially produced at its Detroit, Michigan, 
plant by the Carbaloy Co., Inc., Newark, 
New Jersey. Known as ‘Hevimet,’ the 
metal resists penetration of radioactive rays, 
and is also used for balancing of rotating 
parts. Another application is for the gamma 
ray screens used in radiotherapy. 


‘Dyox’ Tasteless Water-Steriliser 

The unpleasant taste of chlorine when 
used to sterilise water is being overcome in 
many cities in America, reports Dr. Aston, 
of the Mathieson Chemical Corporation, 
Cincinnati, by the use of chlorine dioxide, 
an unstable and explosive gas produced 
from sodium chlorate. Effective at as great 
a dilution as chlorine itself, it is generally 
as economical as other methods, says Dr. 
Aston, and has been shown to kill disease- 
causing organisms in water within five 
minutes in minute concentrations. In some 
cases where it is more expensive than 
chlorine itself, its use is justified by its lack 
of taste, its stability in water right up to 
the consumer’s tap, and its superior biolo- 
gical activity. Moreover, it inactivates the 
poliomyelitis virus as well as free chlorine. 
It is at present widely employed for bleach- 
ing flour, for odour control in soap plants, 
and for the treatment of industrial wastes. 


Atomic Energy and Industry 

A widespread investigation into the pos- 
sibility of utilising atomic energy for the 
production of electric power in industry 
has been begun by the Monsanto Chemical 
Company. Dr. Charles Allen Thomas, vice- 
president, believes that the investment in a 
combined power and plutonium plant could 
be amortised in a relatively short period of 
ten years. He is convinced that his proposed 
installation, which would use uranium for 
fuel, could produce plutonium more cheaply 
than it is being done at present by the 
Government. Many isolated areas with 
large phosphate deposits are short of power. 
One of the most likely use of atomic 
energy by Monsanto would be to supply 
power for chemical processes to refine raw 
materials. 


Sawdust Instead of Topsoil 

It is being suggested in America that the 
erosion of topsoil—a serious scourge over 
there—can be overcome by a short-term 
policy of treating the ground with a chemi- 
cal humus made from the millions of tons 
of waste sawdust from the timber industry. 
Re-afforestation is still recognised as the 
best remedy, but waste wood in connection 
with timber operations in the U.S. is esti- 
mated at 60,000,000 tons a year, and initial 
tests on processing low grade cellulostic 
materials with acid catalysts and moderate 
heat have given very promising results. 
From ten to forty toms per acre were 
applied. 


Wet Heat Damages Rubber 
It has been found in America that rubber 
deteriorates twice as fast in moist heat as 
in dry heat, and that the surface cracking 
of rubber exposed to weather is catalysed 
by sunlight. Experiments in the hot dry 
climate of Abadan on the Persian Gulf, and 
in the damp atmosphere of Kuala Lampur 
in Malaya have led to the development of 
superior rubber compounds for use in the 
Tropics. 
U.S. Welding Development 
Welding of aluminium and other special 
metals 4 in. thick and over has been made 


‘ possible by a modern equipment called an 


Aircomatic welder used recently by the 
U.S. Navy in the construction of its first 
all-welded aluminium ship. The new welder 
is already being used by manufacturers of 
aluminium pressure vessels, chemical pro- 
cessing equipment, refrigeration and air 
conditioning equipment, by shipbuilders, and 
in railway car shops. It can be used to 
weld stainless steel, copper, brass, and 
certain bronzes as well as aluminium. The 
device, developed by the Air Reduction 
Company, New York, works in an almost 
continuous operation at much greater speeds 
than conventional methods. It uses elec- 
trical current of higher voltage and an 
automatic device that applies the binding 
metal. Ordinary methods used to weld 
pieces of metal of this size require the 
separate application of the binding metal, 
and take longer to build up a ‘bead’ of 
metal to the proper cohesive strength. 
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Next Week’s Events 


WEDNESDAY 28 MARCH 


Food Group (S.C.L) 

London: Burlington House, Piccadilly, 
S.W.1, 6.15 p.m. ‘Factors in Distribution 
Affecting the Quality and Nutritional Value 
of Foodstuffs.’ 


Manchester Literary and Philosophical 
Society 


Manchester: Portico Library, Mosley 
Street, 5.45 p.m. Dr. J. W. Baker: ‘Chemi- 
cal Curricula in the Universities To-day.’ 


Chemical Engineering Group (S.C.L.) 
Birmingham: The University, Edmund 
Street, 6.30 p.m. A. H. Loveless: ‘ Relation 
of the Chemical Engineer to the Chemist and 
Production Engineer in Industry.’ 


Royal Institute of Chemistry 
Dublin: University College, Upper Mer- 
rion Street, 7.45 p.m. H. W. Moss: ‘ Thirty 
Years in the Dyestuffs Industry.’ 


British Iron and Steel Research Association 

London: Institution of Civil Engineers, 
Great George Street, S.W.1, 5.30 p.m. Dr. 
U. R. Evans: ‘ Fundamental Studies of Cor- 
rosion and their Importance to the Engineer.’ 


THURSDAY 29 MARCH 


The Plastics Institute 
London: Waldorf Hotel, Aldwych, 
W.C.2, 6.30 p.m. Paper: ‘Recent Advances 
in Extrusion Machinery.’ 


FRIDAY 30 MARCH 


The Pharmaceutical Society 
Hull: Imperial Hotel, 8 p.m. D. E. Sey- 
mour: ‘ The Cortisone Problem.’ 





Royal Society Lectures 

The Croonian Lecture for 1951 will be 
delivered on 7 June by Professor R. A. 
Peters, M.C., M.D., F.R.S., Whitley Profes- 
sor of Biochemistry in the University of 
Oxford. The title will be ‘Lethal 
Synthesis.’ 

The Bakerian Lecture ‘Reactions in 
Monolayers’ for 1951 will be delivered. on 
21 June by Professor E. K. Rideal, M.B.E., 
F.R.S., Professor of Chemistry in King’s 
College. 
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Less Common Metals Research 

As a result of the increasing interest in 
the technology of the less common metals 
and their possible industrial applications, the 
Battelle Institute, Columbus, Ohio, has 
established a new division under the direc- 
torship of Dr. Bruce W. Gonser, to guide 
development in the so far unexplored fields 
of metallurgy and the chemistry of metals. 
Dr. Gonser has made outstanding contribu- 
tion to metallurgical science. From his 
work have come improvements in processes 
for making titanium and zirconium, pure 
thorium, vanadium, chromium, molyb- 
denum, and other rare metals. At the Bat- 
telle Institute the dollar volume of research 
on the less common metals already exceeds 
$1,000,000 a year. 

Coal Gasification in U.S.A. 

A recent report by the U.S. Bureau of 
Mines describes the first laboratory pro- 
cesses for the continuous production of 
synthesis gas from  pulverised coal in 
America. This gasification is not only the 
first step in the manufacture of synthetic 
liquid fuel from coal, but it serves as an 
easily-controlled method for testing the gas- 
making qualities of various types of fuel. 
A scale pilot plant constructed to feed 
pulverised coal through oxygen and steam 
processes at the rate of 45 lb. per hour pro- 
duced a synthesis gas containing 90 per cent 
carbon monoxide and hydrogen and of low 
carbon dioxide content. Gas output rated 
as high as 600 cubic feet per cubic foot of 
generator volume. 

Oil from Coal Plant 

The modified Fischer-Tropsch process, 
known in America as ‘hydrocol’ and in 
Germany as ‘Ruhr Lurgi,’ will be used in 
the Union of South Africa’s first oil-from- 
coal plant to be built at Colebrook, North- 
ern Orange Free State. Colebrook has 
been chosen for the site of the first plant 
because it is halfway between the Rand 
and the new Orange Free State goldfields. 
The low-grade coal in the vicinity is good 
only for making petrol. The plant will use 
about 1,250,000 tons of coal annually and 
5,000,000 gallons of water daily from the 
Vaal River. Production will be 35,000,000 
gallons of petrol at first, and 100,000,000 
gallons eventually. Legislation authoris- 
ing the production is to be enacted in the 
present session of the South African parlia- 
ment, and more plants of a similar nature 
may be erected later. 
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The World’s Largest Single Oilfield 


Important Developments at Seria 


ENEATH the soil of Brunei, the smallest 

of the British Borneo territories, and ex- 
tending outwards under the South China Sea, 
lies what is thought to be one of the largest 
single oilfields in the world. The Seria oil- 
field, as it is called, has become since the 
war the chief oil producer in the British 
Commonwealth, a position first attained in 
1948 when the output of crude oil attained 
2,850,000 tons. Since then the production 
rate has doubled, and it is now five times 
as great as it was during the best pre-war 
years. The geographical position of Brunei 
gives added importance to this oilfield, as it 
can supply a large part of the oil require- 
ments of Australia, New Zealand, Malaya, 
and other countries. 

Discovered in 1929 after years of explora- 
tion, the Seria oilfield is operated by a sub- 
sidiary of Shell, the British Malayan Petro- 
leum Company. Commercial production 
began in 1942 after the completion of a pipe- 
line from Seria to the refinery at Lutong in 
Sarawak. During the war the oil wells and 
installations were twice demolished, but re- 
construction began almost immediately after 
the war in 1945. At first old and impro- 
vised equipment had to be used, but the 
position improved as time when on, and it 
is now so good that the company has put in 
hand a substantial development programme, 
which includes not only the raising of out- 
put but the building of a modern township 
for its staff and labour force, now consisting 
of almost 5,000. 


Rapid Production Increase 


The rapid increase in production (from a 
quarter of a million to 44 million tons in 
four years) is due in large part to the con- 
venient formation of -the oilfield, which 
shelves deeper inland. Because of this it 
has been possible to carry out large-scale 
outstep drilling into the sea-bed, thereby 
substantially increasing exploitable reserves 
as well as actual output of crude oil. Across 
the border in Sarawak, the much less produc- 
tive oilfield of Miri is believed to lie in the 
opposite direction to Miri, that is, to shelve 
seawards. 

Seria’s production, as well as that of the 


Miri oilfield, continues to be refined at 
Lutong which lies some 30 miles from Seria. 
The crude oil is refined into its two main 
parts—petrol and diesel oils—and by- 
products which include many types of wax 
for industrial purposes. Brunei’s oil pro- 
duces a satisfactory petrol, and a wide range 
of diesel fuels, with a minimum of refining 
processes. After refining, the oil is pumped, 
by means of submarine oil-loading lines or 
‘ sealines,’ into tankers which are prevented 
by shallow waters from coming close inshore. 
The construction of two such undersea pipe- 
lines, each three miles in length, was a 
features of the restoration work carried out 
by the Petroleum Company. A third line is 
due to come into operation this year. 


Major Source of Employment 


Brunei’s oil output not only meets a large 
part of the essential needs of countries in 
the region but also, so far as the territory 
itself is concerned, constitutes the major 
source of employment and public revenue. * 
About 80 per cent of the regular labour 
force in the State is employed by the Petro- 
leum Company, while, in the last three 
years, oil royalties have contributed well 
over half of all public revenue. The increas- 
ing importance of oil in this respect is shown 
by the fact that this increased from £80,425 
in 1946 to £1,009,238 in 1949. Oil royalties 
work out at 4s. a ton, the State taking one- 
tenth of all production and selling it back 
to the company at an agreed rate. 


General Reserve Fund 


Largely as a result of this revenue from 
oil, the State has been able in recent years 
to transfer large sums to its general reserve 
fund. This was taken into account when 
the Colombo Plan for Co-operative 
Economic Development in South and South- 
East Asia was being drafted. It was then 
estimated that Brunei, although in need of 
trained men as in the case of other countries 
taking part in the Plan, would be able to 
meet the cost of its development programme 
out of its own resources. 
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The Stock & Chemical Markets 


UDGET and international fears have 

combined to reduce business on the Stock 
Exchange where values in nearly all sections 
have lost ground. The set-back, however, 
has been moderate compared with the big 
gains made earlier in the year. In fact the 
recession now in evidence is attributed more 
to caution by buyers than to selling, which 
generally appears to have been moderate. 

Although the Budget may very well dispel 
higher dividend hopes, many leading indus- 
trials shares are at levels which show not 
unattractive yields on the basis of last year’s 
dividends. There is, of course, some doubt 
whether it will be possible to maintain divi- 
dends in future, but although shortages of 
materials, etc., must leave their mark on 
éarnings of a wide range of companies, 
many should continue to do well, more par- 
ticularly those which benefit from rearma- 
ment and the export trade drive. 

A feature has been weakness of British 
Funds. This was also mainly because buyers 
are tending to hold off until after the Budget 
when the investment outlook should be 
easier to assess. Prevailing City view is that 
although the Budget will bring tax shocks, 
post-Budget markets are likely to show a 
revival, although the emphasis may be on 
shares of companies registered overseas and 
which are not, of course, affected by higher 
U.K. taxation. 

At the time of writing, chemical and kin- 
dred shares are tending to attract buyers 
following their recent set-back when they re- 
flected the general reaction in markets. The 
big increase in Monsanto’s profits, the 
higher dividend, the 200 per cent share bonus 
and promise of a cash offer of new prefer- 
ence shares for shareholders helped senti- 
ment. Monsonto 5s. shares have been 
prominent with an advance of 6ls. 6d. 
Imperial Chemical firmed up to 44s. 44d., 
F. W. Berk were 6s. 6d. ‘ex rights’ to the 
mew shares. Brotherton 21s. 3d. and Laporte 
Chemicals 5s. units were active around 
10s. 74d., awaiting terms of the expected new 
issue. Fisons changed hands around 
26s. 74d., and the 44 per cent preference 
around 18s. 6d. British Aluminium were 
42s., and Borax Consolidated at 65s. 
remained under the influence of the share 
bonus. 

Turner & Newall at 89s. 3d. have 
remained firm and yield less than 4 per cent 


on the basis of last year’s dividend; but the 
market is assuming that higher dividend 
prospects are promising. There has been 
rather more activity around 46s. in Lever & 
Unilever, also on higher dividend talk. Asso- 
ciated Cement kept around 91s. 9d. and paint 
shares have been firmer generally, particu- 
larly Lewis Berger which were helped by the 
100 per cent share bonus. 

Yield of 6 per cent drew attention to 


‘Doulton & Co.’s shares around 48s. 9d. 


United Molasses turned firmer at 56s. and 
so far the 4s. units of the Distillers Co. have 
kept at 20s. The market is hopeful of a 
higher payment on the latter, but realises that 
this will probably depend in the main on 
Budget tax changes. In other directions, 
Staveley shares have been well maintained 
at 85s. 9d., and Guest Keen remained active 
around 54s. on hopes of a higher dividend or 
a special distribution of some kind from 
nationalisation compensation for the com- 
pany’s steel interests. 

Resumption of dividends by Lacrinoid 
Products and by J. B. Broadley helped 
plastics shares. British Xylonite were firmer 
at 80s., Kleeman 11s. 3d. and British Indus- 
trial Plastics 2s. shares 6s. 6d. In other direc- 
tions, Glaxo Laboratories were 59s. 6d. and 
Boots Drug 47s.xd. Oils were featured by 
buying of Shell, Canadian and Mexican 
Eagles, but on the other hand the Persian 
nationalisation moves put Anglo-Iranian 
down sharply to only slightly above £5— their 
lowest level since 1946. 





Market Reports 


Lonpon.—Conditions on the industrial 
chemicals market show little change on the 
week and prices continue very firm. The 
demand both for home account and for ship- 
ment remains strong. with increasing pressure 
for delivery of scarce materials. Consumers 
delivery specifications for the general run of 
the soda products and also for the potash 
chemicals are being met with fair regularity, 
and in most other sections and movement 
against contracts is well up to schedule. 
Among the non-ferrous metal compounds 
there has been a steady call for sulphate of 
copper at the recently advanced price, and 
both the white and red leads remain in good 
demand. The movement in the coal tar pro- 

[continued on page 472 
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the continuous way 


—after three years of research work another 
> process graduates from BAMAG’S Pilot Plant 
Station. 


e up to 98/99% true split e at least 40% glycerine im 

‘ sweetwater e completely automatic operation e no catalyst 

ya used e suitable for most oils and fats e highest quality fatty 
acids obtained e plant available in standard sizes 


> Write for further informationtothe Oils & Fats Divisionof 


BAMAG LIMITED 


The Chemical Engineers for Complete Installations 


Rickett St., London, S.W.6. Phone: Fulham 7761. Cables: Bamag, London 





45/1. 
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Law & Company News 


Albright and Wilson, Ltd. 

Increased profits and ordinary distribution 
for 1950 were announced by Albright & 
Wilson, Ltd.: Profits available to the parent 
company were £216,724 higher than in 1949 
and the ordinary distribution was £16,945 
more. A second interim dividend of 9 per 
cent is declared payable on 6 April on 
£2,028,284 ordinary capital which includes 
the £1,014,142 capitalised last Detember. A 
first interim of 10 per cent (same) was paid 
on £1,011,582. Final payment for 1949 was 
15 per cent. 


Lewis Berger and Sons, Ltd. 

Consent has been given by the Capital 
Issues Committee for half the scrip bonus for 
which permission was sought by Lewis 
Berger & Sons, Ltd. Sanction was asked for 
the capitalisation of £1,054,550 for a two- 
for-one distribution. Permission has been 
given however only for one new 4s. ordinary 
share for every 4s. ordinary stock held on 
27 March. The new shares rank imme- 
diately for dividend. 





MARKET REPORTS 
continued from page 470) 


ducts is dictated more by the availability of 
supplies than by the demand which continues 
strong in all departments. An active demand 
for the light distillates is reported and the 
naphthalenes are tight with little available for 
shipment. A good demand for export is 
reported for cresylic acid and creosote oil. 


MANCHESTER.—Trading conditions on the 
Manchester market for heavy chemicals have 
shown little change during the past week. 
The soda and potash compounds are all 
meeting with a brisk demand, and a steady 
trade is being done in the ammonia and mag- 
nesia chemicals, much of the business being 
on export account. Prices generally main- 
tain their firmness. In the market for ferti- 
lisers there is a good demand for superphos- 
phates and the compounds, with a fair 
amount of business now being placed in sul- 
phate of ammonia. 


GLasGow.—Business continues to be very 
brisk although many chemicals are now on 
short supply list. The export market is 
fairly active but here again many chemicals 
are in short supply. 





F. W. Berk and Co., Ltd. 

At an extraordinary general meeting held 
on 12 March, 1951, authorisation was given 
for an increase of capital and capitalisation 
of reserves as a result of which existing 
ordinary shareholders receive one new ordin- 
ary share, credited as fully paid, for every 
share now held. 


London Aluminium Co., Ltd. 

Draft accounts of the London Aluminium 
Co., Ltd., for 1950 showed that it had been 
trading at a loss. The directors have in- 
structed an independent firm of chartered 
accountants to investigate and report upon 
the trading and financial position of the 
company. Accounts for 1950 will be com- 
pleted and circulated as soon as_ possible 
after the consultant’s report has been received 
and considered. When an ordinary interim 
dividend « was omitted last August it was 
stated that the position was satisfactory to 
date, but it was thought advisable to con- 
serve cash resources. For 1949 ordinary 
dividend was 40 per cent against 100 per 
cent for the prevous 12 months. 


| CENTRIFUGAL 
ACID PUMPS 


| it Pal el 


L.A. Mitchell have long ‘experience in 
the design of equipment for acid 
pumping, storageYand distribution and 
will be pleased tojoffer their services in 
this direction. The centrifugal acid 
pump illustrated is available in a wide 
range of sizes and ‘will handle all acids 
and corrosive liquors with the exception 
of hydrofluoric. 








L.A. MITCHELL LIMITED 


- 37 PETER STREET MANCHESTER 





Phonz : BLAckfriars 7224 (4 lines) MP.13 
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ive d screws, Ferrules, 

rim Dogspikes, Chairs, 

was Keys, Switches, 

y to Sleepers, Crossing 
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Wheels, Axles, 

per Bogies, Tip 
Wagons, Portable 
Railway, Turn- 
tables, Buffer Stops, 
Ramps. 


Provided they are well bedded down, it takes a lot to 
disturb sound sleepers. We are not referring to large 
gentlemen in corner seats trying to snatch forty winks 
‘ between ticket checks. Nor dare we mention their 
more fortunate brothers who enjoy the comparative 
comfort of a sleeper of another kind. 

We refer specifically to the timber sleepers which 
carry the rails and distribute the load in most 
railway trackworke With these, as with all other 
i details of railway siding planning and construc- 
tion, we have had much experience and this 
A experience is at your service if you have any problems 
: in this field of constructional engineering. 





TFHO: W. WARD LID 


AELBEOR WORKS - SHIEFEFEE EL ED 
TELEPHONE 26311 (20LINES) - TELEGRAMS FORWARD SHEFFIELD 
LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND -W.C.2 


sc/i2 
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CLASSIFIED 


ADVERTISEMENTS 











PUBLIC APPOINTMENTS 





SITUATIONS VACANT 





NORTH WESTERN GAS BOARD 
Liverpool Group 
POINTMENT OF INDUSTRIAL SALES ENGINEERS 
APPLICATIONS are invited for the above appoint- 

ments within the salary range Provincial “A” 
applicants may be required to pass a medical examination 
and to subscribe to such scheme of superannuation as the 
Board may adopt. 

Applicants should preferably have had experience 
in the operation of Industrial Gas Appliances or heat 

rocess work and should the Higher Grade 

rtificate of the Institution of Gas Engineers (Supply) or 

Higher National Certificate in Mechanical Engineering or 
equivalent qualification. 

Letters of application, giving details of experience 
and stating age and qualifications, should be addressed 
to the Chief Personnel Officer, Radiant House, Bold Street, 
Liverpool, 1, to be received not later than 14 days from 
the publication of this advertisement. 





SITUATIONS VACANT 


(CHIEF TECHNICAL OFFICER required by well-known 
‘Meter and Instrument Manufacturer. Applicants must 
prossess firstclass experience in instruments and light 
mechanism technology with academic knowledge of 

hysics and mechanical engineering to degree stan- 
jy Post is permanent and msionable. Salary 
range, £1,000 to £1,650 per annum, depending on quailfi- 
eations. Only men of first class ability and experience 
will be considered. Applications in strictest confidence to 
Chairman, Box C.A. 694, at 191 Gresham House, E.C.2. 


EXGINEERS with degrees in Mechanical or Chemical 
Engineering are required for The Bahrein Petro- 
leum Company Ltd., Persian Gulf, who have openings for 
(a) men not over 40 years of age with three or more years 
experience in oil refining, coal tar or chemical distillation 
plants ; (b) graduates with experience to train in various 
Seed of their process, design and development work. 
jg costs are low the company providing free board, 
tion and medical attention. 
eit allowance, and provident fund. Write with full 
peng of age, experience and sdneten to Box 
35 c/o Charles Barker & Sons Ltd., 31 Budge Row, 
London, E.C.4. 


RGANIC CHEMIST OR CHEMICAL ENGINEER— 

graduate. Preferably with experience in phenolic 
wesins—age 26-30. After preliminary training the 
selected applicant would be expected to take charge of a 
mew plant of a specialised nature now in the course of 
erection in the Sheffield district. Write giving particulars 
= education and experience and stating salary required 


to: Box No. C.A. 3004, THe CHEMICAL AGE, 154 Fleet 
Street, London, E.C.4. 


| gn DEVELOPMENT AND PROCESS ENGINEERS 
—_ in Chemical Engineering or Petroleum 
Refining Technology, required by Bahrein Petroleum 
Company, Limited. Age t, be Two-year 
men riods with passages and paid leaves. e 
air-conditioned accommodation, board and medical 
attention, kit allowance, low living costa. Salary accord- 
img to experience. tig with culars of age, 
education, experience, to Box 8784, ¢/o Charles Barker & 
Sons, Ltd., 31, Budge Row London, E.C.4. 


yours ENGINEER with degree standard in Mechanical 
or —_ ens required as junior assistant by 

leading Chemi Engineering firm for heat transfer 
ealculations ~y similar technical work. Permanent and 
——— AA pons veep with varied eye FE ope 

ence mdon area necessary. age, 
experience and salary expected. Box. Wo. C. A. 2997, 
THE CHEMICAL AGE, 154 Fleet Street, London, E.C.4. 








THE Civil Service Commissioners give notice that an 

n Competition for pensionable appointment to the 
ASSISTANT (SCIENTIFIC) CLASS (BASIC GRADE) will 
be held during 1951. Interviews will be held throughout 
the year, but a closing date for tiie receipt of applications 
earlier than December, 1951 may eventually be announced 
either for the competition as a whole or in one or more 


subjects. Successful candidates may expect early 
a ey 
ndidates must be at least 17} and under 26 years 


of age on Ist January 1951, with extension for regular 
service in H.M. Forces, but other candidates over 26 
with specialized experience may be admitted. 

All candidates must produce evidence of having reached 
a@ prescribed standard of education, particularly in a 
science subject and of thorough experience in the duties 
of the class gained by service in a Government Department 
or other civilian scientific establishment or in technical 
branches of the Forces, covering a minimum of two years 
in one of the following groups of scientific subjects : 

(i) Engineering and physical sciences. 

(ii) Chemistry, bio-chemistry and metallurgy. 

(iii) Biological Sciences. 

(iv) General (including geology, meteorology, general 
work ranging over two or more groups (i) to (iii) 
and highly skilled work in laboratory crafts such 
as glass-blowing). 

Salary according to age up to 25—Men £215 (at 18) 
to £330 (25)—£455 ; rather less in the provinces and for 
women. Opportunities for promotion. 

Further particulars and application forms from 
Civil Service Commission, Scientific Branch, Trinidad 
House, Old Burlington Street, London, W.1., quoting 
No. 8 59/51. Completed application forms should be 
returned as soon as possible. 
10673/300/JC 





FOR SALE 





ALL = STEEL — VESSEL 
8 ft. by 8 ft. diam. 
* DISHED ENDS. 
In excellent condition, Hg! usual Manhole. Shell Plate 
% in. Dished Ends ate. 
MADE & MACKEE LTD. 
317 Prescot Road, 
Liverpool, 13. 


CHARCOAL, ANIMAL and VEGETABLE, horti- 
cultural, burning, filtering, disinfecting, medicinal, 
imsulating ; also lumps ground and granulated ; estab- 
lished 1830; contractors to H.M. Government. —T Hos. 
Hiti-Jonzs, Lrp., “ Invicta ” Mills, Bow Common Lane, 
London, E. Telegrams, “ Hilljones, *Bochurch, London,” 
Telephone : $285 East. 


CHEMICALS, Pigments, metal powders. DOHM, 
LTD., 167, Victoria Street, S.W.1. 


HONE 98 STAINES 
COMvec. Pa tol en PAN, Condenser and Elec. 
ac. wither my _ Campbell,” with pan, 


AUTOCLAVES (Ww. 8) toe eae t» 2 to 18 ft., all 2 ft. 
diam., hinged doors, 200 Ib. hydraulic test. 
“Werner Pfleiderer” Jac. TIPPING MIXERS, twin 

fin blades, pans, 29 in. by 28 in. by 27 in., 25 in. by 

25 in. by 2b i in. and 29 in. by 27 in. by 19 in. deep. 

“Z” blade brass lined VACUUM TIPPING MIXER, 

28 in. by 26 in. by 20 in. deep. 
Copper Jac. STILL, 8 ft. 6 in. 3 ft. 6 in. with copper 
condenser, 8 ft. 6 in. high 

HARRY H. GARDAM & CO. LTD., 
STAINES 
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FOR SALE 





VARIOUS MIXERS FOR SALE 


BAND CONVEYOR, 50 ft. long 40 in. wide, steel frame 
motorised, for boxes, cases, bags, e 


A FILTER PRESS, ay in. square, fitted with 42 C.I. 
plates, centre fed. 


1}, 2 and 3 size belt-driven DISINTEGRATORS by 
Christy & Norris or Harrison Carter. 


Size No. 3 Junior Hammamac HAMMER MILL with fan 
and cyclone, also No. 1 size Miracle GRINDING 
a and one size 3W Miracle GRINDING 


One Hind & Lund steam  eay DRYER, with “ U ”- 
shaped trough 5 ft. long. 


One Broadbent under-driven HYDRO EXTRACTOR. 
_— type, with self-contained A 
motor. 


Two FILTER PRESSES, fitted recessed C.I. plates, 40 in 
oemee, SS 24 in. thick, centre fed, to make 11 cakes 
per 


One Lilleshall FILTER PRESS, fitted 18 C.I. plates, 36 in 
square, and 19 C.I. frames, with side inlet, side 
enclosed delivery and usual fittings. 


Kek GRINDING MILL, square pin type. with grinding 
discs 13 in. diam., including circular delivery 
bin with single outlet. 


Large st WERNER MIXER, belt and gear 
riven, hand tipping, double “ Z” arms, pans 
53 in. by 45 in. by 36 in. deep. 


No. 200 One nearly new WERNER PFLEIDERER 
JACKETED MIXER OR INCOPORATOR. 
Low ‘type, with C.I. built mixing chamber, 
28 in. by 29 in. by 27 in. deep, with double 
“U-shaped bottom which is jacketed, and 
double fish-tail or fin-type agitators 
together at one side, with belt-driven friction 
pulleys, 34 in. diam. by 5 in. face, with hand- 
wheel operation and hand-operated screw tilting 
gear. achine fitted with machine-cut gears 
covers, gear guard, cast-iron baseplate, and 
measuring overall approximately 7 ft. by 6 ft. 
by 4 ft. high to the top of the tipping screw. 


No. 204 One WERNER PFLEIDERER MIXER OR 
INCORPORATOR, similar to the above, with a 
C.I. built pan 25 in. by 25 in. by 19 in. deep, belt 
pulleys 26 in. diam. by 5 in. face, double fin-type 
agitators, and mounted on C.I. legs. 


No. 209 One HORIZONTAL ‘‘ U ’’-SHAPED ae. 
steel built, — p Sponeenes about 8 ft. 3 
long by 3 ft. wi e by 3 ft. 3 in. deep, ith 
horizontal shaft, het with bolted-on mixing 
arms about 18 in. long by 4 in. wide, with inter- 
mediate breakers, and driven at one end by a 
pair of spur gears, with countershaft, fast and 
loose belt pulleys, outer bearing and plug cock 
type outlet at the opposite end, mounted on 
two cradles fitted to two’ R.S.J. running from 


end to end. 
No. 210 One wey ey MIXER as above. 
hese three “‘ U ’’-shaped mixers are in some 


cases fitted with steel plate covers and a steam 
jacket round the bottom and extending to 
fe ay about 18 in. of the top with plain end 
p jo 


Further details and prices upon application 


Write RICHARD SIZER LIMITED, ENGINEERS 
CUBER WORKS, HULL 
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FOR SALE 


600 


Yaa rane oe wale AND DISTILLING PLANTS 
. & J. WEIR, new 1945, Cap. 100 tons each, 
hee water in 24 hrs. Evaporators 6 ft. 9 in. 
high by 30 ~ diam. 10 banks copper steam coils 
secured in C.I. header easily removed by openi! 
inspection ba (spare coils available). Each uni 
complete with distiller condenser 2 ft. diam. by 4 ft. 
10 in. Cooler Condenser 9 in. diam by 4 ft. 10 in. 
One evaporating reciprocating steam driven 
combination pump dealing with feed discharge and 
vacuum, and one steam driven reciprocating 
Circulating Water Pump. Inter-connecting 
piping not included. 

CARTON FILLING, PACKING, WRAPPING & LABEL- 
LING MACHINE by SOCIETE INDUSTRIELLE 
SUISSE, adjustable for cartons from 73 mm. sq. by 
38 mm. to 65.6 mm. sq. by 38 mm. Motorized 
400/3/50. Complete with label attachments and 
heat sealing device. Conveyor feed approx. 





55 per min. 
Complete DISTILLED WATER PLANT, ee 
six steam heated Manesty stills, type 
50 gallons per hr. each. One automitic loading 
tank. Two direct motor driven rotary pumps. 
Vert. pressure storage tank of welded construc- 
tion, suitable lagged, approx. 11 ft. deep by 5 ft. 
6 in. diam., with raised manhole 2 ft. diam. with 
— 1 in. diam, swing bolts for securing. Unit 
mplete with all connecting piping, valves, ete. 
DRYING "INSTALLATION by MANLOVE-ALLIOTT of 
Nottingham, comprising rotary drier 60 ft. long by 
8 ft. diam. constructed in. plate, two roller paths 
drive on to main girth gear through open reduction 
gear. Bennis unit patent travelling grate stoker 
434 sq. ft. grate area for the furnace at feed end, 
also dust extraction plant by Sturtevant, compris- 
ing 32 in. steel cased fan and two 11 ft. diam. 
cyclone dust collectors. 
8 in. ROTARY VACUUM PUMP by GENERAL 
ENGINEERING, CO., of Ratcliffe. Size AV.110G. 
Cap. 1126 cu. ft. per min, at 23 in. vacuum. 
Machine No. 1357. Direct coupled by flexible 
coupling to a 45-b.h.p. motor by Laurence Scott 
400/3/50, 585 r.p.m., with A.E.C. starter and 
isolator, automatic control panel giving visual 
indication. Unit complete with Foxborough 
control valve, gauges and connecting 6 Piping. 
GEORGE GOHEN SONS & co., L 
ees - | ROAD, LONDON, N.W.10. 
. § Elgar 7222 and. 
STANNINGLEY NR. LEEDS. 
Tel. : Pudsey 2241. 


NE WERNER PFLEIDERER MIXER, with reversible 

drive and power tilting pan 3 ft. 3 in. by 2 ft. 9 in. 
by 2 ft. 6 in. internally. Excellent condition. Price 
£305. Box No. C.A. 2995, THE CHEMICAL AGE, 154, Fleet 
Street, London, E.C.4. 


SPECIAL OFFER 
ECKETT” four-wheel coupled STEAM LOCO, 
CYLINDERS, 14 in. by 22 in., 4 ft. 8} in. gauge, 
5 ft. 6 in. wheelbase, boiler 160 Ib. pressure, copper 
firebox. Excellent condition. Immediate delivery. 
For further details, apply G. E. Simm (MACHINERY), LTD., 
East Parade, Sheffield, 1, Tel. : 25032 


STORAGE TANKS 
400 gallons rectangular enclosed, 6’ x 3’2” x 3’ 6”. 
500 gallons cylindrical petrol tanks, new, 5’ 9” x 4’ 6”. 
1,700 gallons enclosed, steam heating coils. 
ae vertical cylindrical enclosed, 9’ 6” diam. x 
5’ dee 
4,000 qakoes open top cast iron sectional. 
4-7,000 gallons converted boiler tanks 30’ x 7’. 
12, 00 gallons unused cylindrical tank 30’ x 9’. 
12, 800 gallons creosoting tank 52’ 6” x 7’. 
WILLIAM R. meet a eg FORD, HANTS. 
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FOR SALE 





WANTED 





MORTON, SON AND WARD LIMITED 
Offer 


"THREE 90 gallon Stainless Steel JACKETED PANS, 
bottom run-off cast iron jackets, with or without 

agitators. 

TWO 50 gallon, as above. 

TWO stainless steel ‘* U ’? SHAPED TANKS 5 ft. long by 
3 ft. wide, fitted with cooling jackets. 

ONE 200 gallon, open top rectangular stainless steel 
TANK, 12’s gauge, polished, radiused corners, 2 in. 
folded” rim, bottom outlet, mounted in timber 


cradle. 
FIVE 200 gallon, as above, constructed from 20’s gauge, 
but without cradles. 
ONE stainless steel TANK 5 ft. 6 in. by 3 ft. 6 in. by 2 ft. 
6 in. in timber cradle. 
TWO 100 gallon mild steel JACKETED BOILING PANS, 
ttom centre outlets, mounted on three legs, 
certified for 100 Ibs. p.s.i. working pressure. 
JACKETED PANS of various sizes with or without mixing 
gear and numerous unjacketed mixers in stock— 
ndaron invited. 
TON, SON AND WARD LIMITED, 
WALK OmILL” DOBCROSS, NR. OLDHAM., Lanes. 
Phone : Saddleworth 437. 


5 ees ge Egg-ended orgy = 5 ft. by 
2 ft. 6 in. = ary 4 in. 

Cinell Baird & loek, 8 gallon” TREFRACTION- 
ATING vAcUUM STILL in Copper. 

Horizontal Steam JACKETED MIXERS by Werner 
7? 26 in. by 28 in. by 24 in., double 
os kl lades, Power Tilting. 

Heavy Copper Horizontal VACUUM MIXERS, cylindrical, 
from 80 gallons to 500 gallons, with motor drives. 

NEW ao STEEL VESSELS in stock 25/250 


REED “BROTHERS (ENGINEERING), LTD., 
REPLANT WORKS, CUBA STREET, 
MILLWALL, E.14. 
"Phone: East 4081 


3 M.S. Welded Jacketed PANS, 24 in. diam. by 
26 in. deep, 1} in. bottom outlet, mounted on angle 
legs. Tested 100 Ib. hydraulic pressure. , 


THOMPSON & SON (MILLWALL) LIMITED 
CUBA STREET, LONDON E.14. 
Tel.: East 1844, 


_ COPPER-jacketed MELTING PANS, 18 in. diam. 
by 12 in. deep, fitted covers. mounted ‘in M.S. frames 
25 in. by 25 in. by 44 in. high, with flanged fittings, 
valves and steam traps. As new. 
THOMPSON & SON (MILLWALL) LIMITED 
CUBA STREET, LONDON, E.14. 
Tel. East 1844 


24 ™ mA. _ ee eee, each 5 ft. 6 in. high by 
n. diam. Convex and concave. New 
Gatien.”  ieaplaioan our works. 
MADEN & McKEE, LTD., 
317, Prescot Road, 
Liverpool. 


2” ft. of 30 in. diam. Rivetted STEEL FLANGED 
PIPING, in lengths 8 ft. to 18 ft. Sound condition. 
Inspection our Works 
MADEN & MACKEE LTD., 
317 Prescot Road, 
Liverpool, 13. 


1000 STRONG NEW WATERPROOF APRONS, 
To-day’s value 5s. each, Clearing at 30e. 
dozen, Also large quantity Filter Cloths, cheap. Wilsona 


Springfield Mills, Preston . Lancs Phone 2198. 





WANTED urgently. Seven—CAST IRON STEAM 
HEATED MOLASSES BOXES, each 8 ft. by 7 ft. by 
5 ft., either separate or in a battery. Each tank to be 
fitted with a conical bottom, having blow pipe and outlet 
foot cover. Offers to Box No. C.A. 3000, THE CHEMICAL 
AGE, 154 Fleet Street, London, E.C.4. 





SERVICING 


Comes GRINDING, MIXING and DRYING for 
e trad: 
THE seas xoureneine MILLS, LTD. 
astcheap, E.C.3 
meee on House, 4406. 


pease, and Grading m 
en for the the trade. Also Supp 

of Grouad & sition. and Fillers, etc. JAMES KENT, 

Millers, Fenton, Staffordshire. Telegrams: Kenmill, 

Sete te tent Telephone : 4253 and 4254, Stoke-on- 

Trent (2 lines). 


GEINDING of every descri 
pt materials for the 

a, Lrp., “ Invi ota” 
oo London, E. Tele 
London,” 





tion of chemical and 
4% improved mills. 
ww Common 

legrams: “ Hiljonen Bochurch, 

Telephone : $285 East. 


WORKING NOTICE 


THE Proprietor of British Patent No. 479713, entitled, 
**‘AN IMPROVED FURNACE FOR HEATING GRANU- 
LAR MATERIALS,”’ offers same for license or otherwise 
to ensure practical working in Great Britain. Inquiries to: 
Singer, Stern & Carlberg, 14 E. Jackson Boulevard, 
Chicago 4, Illinois, U.S.A. 











PATENTS & TRADE MARKS 


Kia's PATENT AGENCY, LTD. (B. T. King 
A.M.I.Mech.E., Patent Agent), 146a, Queen Victoria 
Street, London, ’E.0.4. ADVICE Handbook, and 
Consultation free. Phone: City 6161. 








HYDROGEN PEROXIDE 


Concentrated Qualities Dyestuffs & Chemicals 


COLE & WILSON, LTD. 


24, Greenhead Road, HUDDERSFIELD 
Phone: Huddersfield 1993. Grams: ‘Colour’ Huddersfield 

















KEEBUSH 


Keebush is an acid-resisting constructional 
material used for the construction of tanks, 
pumps, pipes, valves, fans, etc. It is completely 
inert to most commercial acids ; is unaffected 
by temperatures up to 130°C; possesses a 
relatively high mechanical strength, and ts 
unaffected by thermal shock. It is being used 
in most industries where acids are also being 
. Write for particulars to— 


KESTNER’S 


5 Grosvenor Gardens, London, S.W.|! 
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.| | HYDROFLUORIC ACID 
o be ANHYDROUS AND SOLUTIONS ALL STRENGTHS 
as | ALSO PURE REDISTILLED 40% w/w 
nasi | FLUORIDES, Neutral SILICOFLUORIDES 
Sodium, Magnesium, Barium, Magnesium, Zinc, Ammonium, 
— Potassium, Lead, Zinc, Ammonium, Barium, Potassium, Lead, 
. for Aluminium Lithium, Chromium. Hydrofluosilicic Acid. 
| BiFluorides (Acid) 
si | Ammonium — ae BOROFLUORIDES 
cond | Double Fluorides (Cryolites) Sodium, Potassium, Ammonium, 
mill, Sodium HexafluoAluminate Lead, Copper, Zinc, Cadmium, 
e-On- Potassium HexafluoAluminate Fluoboric Acid Solution. 
sats OTHER FLUORIDES TO SPECIFICATIONS. 
4 Glass Etching Acids 
ureh, Ammonia White Acid and VITROGRAPHINE. 
mc JAMES WILKINSON & SON, LTD. 
oa. TINSLEY PARK ROAD, SHEFFIELD, 9 
rwise "Phone 41208/9 "Grams “ CHEMICALS ”’ Sheffield 
vard, 
a 
ing 
toria 
and 
E 
3 
field 
= 
an 
al 
~ 
d 
s 
d 
r 
r RYALAND (MANCHEsTER) LIMITED 
——! WELCOMB ST., HULME, MANCHESTER 15, ENG, 
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TANTIRON 


The original and still the best acid 
resisting high silicon iron alloy. 


Sole Manufacturers : 


e nnox Foundry Co. Ltd. 


Glenville Grove, London, S.E.8 
Specialists in corrosion problems 











LEICH 
&SONS 
METAL 


WORKS 


Ortando St 
BOLTON. 











“LION BRAND” 
METALS AND ALLOYS 


MINERALS AND ORES 
RUTILE, ILMENITE, ZIRCON, 
MONAZITE, MANGANESE, Ete 


BLACKWELL’S 








METALLURGICAL WORKS LTD. 
GARSTON, LIVERPOOL, 19 
ESTABLISHED 1869 











IRONAC METAL 








FOR RESISTING ACIDS 
VALVES, TAPS AND CASTINGS 


FOR CORROSIVES 
HAUGHTON’S METALLIC 
co., LTD. 

30, St. Mary-at-Hill, London, E.C.3. 














AB BOFORS, NOBELKRUT 


can now offer for prompt shipment :— 


PROCAINE 
HYDROCHLORIDE 
B.P. 


> addition, om — range of other 
and al products 





po nal 

Para Dichlorobenzene * Ortho-Toluene 
sulphonamide ~° Para-Toluene  sulpho- 
chloride * Para Amino benzoic Acid B.P. 
2.4 Dinitro toluene - Ortho Toluidine 
Chloramine T + Para Nitro benzoic Acid. 
Sacc! nzocaine B.P * Formalde- 
hyde, etc., etc. 


AB BOFORS, NOBELKRUT 
BOFORS— SWEDEN 


Write for samples and prices to the Sole 
Selling Agents: 


GUEST INDUSTRIALS LTD. 


Raw Materials Division 


81, Gracechurch Street, London, E.C.3 

Telephone: MANsion House 5631 (16 lines) 

Telegrams: Guestind, London. Sub-Agents 

in Scotland: H. M. Roemmele & Co. Ltd., 

65 West Regent Street, Glasgow, C.2. Sub- 

aaa re Australia: John Beith & Co. Pty 
, Melbourne and Sydney. 


Gen 


A Harris and Dixon Company 
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in @ great variety of sizes, types 
ae and classes : for mixing under 
vacuum and/or pressure : from 
light slurries to heavy doughs : 
with jacketed troughs for heat- 
ing or cooling : of stainless steel 
or other material when 
ingredients would contaminate 
ordinary iron or steel. 


FRONT VIEW 


A typical “Universal” 
is illustrated here. 
Capacity 110 gallons per 
mix. Note the clean 
design, the efficient screw 
tlit and the counter- 
balanced hood. 


There are thousands of 
our mixers in use to-day 
many of which were built 
before this century. 
Consult us on any special 
mixing problem you have 
' and we will experiment 
‘without fee or 


‘nti 





REAR VIEW 


BAKER PERKINS 


. : LTD 
ONGULEEIS 
WS 8s Ww 6:0 pW ovR «K's ou 
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“STILL LEADING” 


For CHEMICAL & ALLIED TRADES 


ol 
P* . 4 
f j 





CEMEN 


Fe PICKLING TANKS, FLOORS, 

oem . F \ S RESISTS 
a oe s / \) . Formaldehyde, 
BRICK, Woop, ne \) S Alcohol, Oils, Greases 
and Tar Acids, Benzene, 
Toluene Compounds HCl, 
H,SO,, HNO;, and H;PO, 
mixed HNO; and HF Acids, 
Aqua Regia, Formic, Acetic, Lactic, 
Oxalic, Chromic Acids, Bisulphites, 
Hypochlorites, Mixed Acids, Peroxides, 

Nascent Halogens and Alkalies. - 


UNDER STEAM PRESSURES 
SOLE MAKER OVER 50 YEARS’ EXPERIENCE 


it LORD 




















One of 395 
_flameproof 


motors for gms 


The photograph shows 15 hp. totally-enclosed 

flameproof motors driving Sigmund pumps at 

the Shell Chemical plant where 195 M-V motors 

are installed ; 200 more are being supplied to the 

Shell Oil refinery nearby. 

The various types of motors used are covered _by 

Buxton flameproof certificates and bear the 

mark, 
Member of the A.E.I. METROPOLITAN - VICKERS ELECTRICAL CO. LTD., MANCHESTER 17 
group of companies 
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